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LOCKHEED-GEORG IA COMPAN-Y
AIR FORCE PLANT 6

ENVIRONMENTAL SITE ASSESSMENTS
SUPPLEMENTAL INVESTIGATIONS

SECTION I - EXECUTIVE SUMMARY

On July 23, 1984 Lockheed-Georgia Company authorized The

Chester Engineers (Chester) to conduct hydrogeological

investigations at three locations identified as having

probable groundwater contamination. The three sites are

identified as follows:

1. B-58 Wing Test Facility (Industrial Area)

2. B-104 Gas Pump Area (Flight Line)

3. Position 58 Fuel Tank (Flight Line)

Existing monitoring wells at each of these sites had been

previously sampled by Chester during the March 1984 recon-

naissance investigations of Air Force Plant 6. The ob~ec-

tive of the supplemental investigations documented in this

report was a determination of the nature and extent of the

contaminated groundwater. The emphasis was placed on vola-

tile organic Priority Pollutants.

Groundwater flows radially away from the B-58 facility.

Contaminated groundwater potentially is carried off Air

Force Plant 6 property in a northeasterly direction un'der

South Cobb Drive. One source of contamination is tte

historic accumulation of minor spills from solvent drum

handling procedures. The possibility of active leakage from

within B-58 requires further investigation. Additional

Lockheed-GA
3276-14/11-84



investigations are required to further document the extent
of contamination. Access off Federal property will be

feaibiityof umpngas a remedial measure. Long term

grondwtermontorngwill be required.

TheB-14 Gs Pmpsarelocated adjacent to the C-5 Wash

Rack ponds. Two small separate areas of contamination are

present. The first represents the combined impact of the

Wash Rack ponds and unknown historic fuel spillage at two

above ground fuel storage tanks. The second area of slight

contamination is in the immediate vicinity of the under-

ground gasoline tank. at the gas pumps. Since groundwater

quality at the gas pumps improved during Chester's study,

there may not be any active leakage from the underground

tank. Tank pressure testing is recommended. No additional

investigations or remedial measures are recommended at this

time due to the limited extent of the problem. Groundwater

monitoring should be continued in conjunction with the C-5
Wash Rack pond RCRA network.

The Position 58 fuel tank services fueling operations along

the Flight Line. There appears to be an active fuel leak at

the underground tank. The visible presence of jet fuel is

limited but the situation may be deteriorating. In Septem-

ber there was 18 inches of fuel in Well 13 next to the tank.

A breakout of fuel seepage into the adjacent stream could

occur at any time. A second separate area of more general

contamination originates beneath the Flight Line ramp.

Immediate remedial actions should include pressure testing

the tank and fuel recovery from Well 13. Excavation to

locate and repair the leak may be necessary. Additional

monitoring wells should be installed along the Flight Line

Lockheed-GAj 3276-14/11-84
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to further define the extent of contamination along the

Flight Line ramp. Long term groundwater monitoring is

required and groundwater recovery operations may be neces-

Lisary. Stream quality leaving the area is presently satis-

factory and should remain the environmental performance

* bench mark.

This study provides further documentation that Air Force

Plant 6 is a complex industrial site. A comprehensive

strategy for groundwater quality management needs to be

adopted because the various remedial actions have over-

lapping program requirements. Fortunately contamination

appears to be crossing the property line only at the B-58
Wing Test Facility.

Lockheed-GA
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LOCKHEED-GEORGIA COMPANY
AIR FORCE PLANT 6

ENVIRONMENTAL SITE ASSESSMENTS
SUPPLEMENTAL INVESTIGATIONS

SECTION VI - SUMMARY OF FINDINGS

A. GENERAL

The present investigation has documented the existence

of two additional areas of contaminated groundwater

which will require remedial measures. This reinforces

the general conclusions stated in the basic report

concerning groundwater management requirements. The

most important future planning aspect is the need to

have an overall management framework which will be able

to integrate the various remedial measures. Most

projects will have common study elements. For in-

stance, there should only be one study of handling,

conveyance, pretreatment, and treatment requirements of

water from the sites where groundwater recovery is

required. These study elements in turn must phase in
with changes required at the Industrial Waste Treatment

Plant to affect closure of the B-10 Aeration Basin. As

a second example, there should be a single unified

study to determine the feasibility of enhanced in-situ

biodegradation. There is also the need to coordinate

the various sampling programs and to have an infor-

mation management system capable of handling what will
be a rapidly expanding site data base.

Lockheed-GA
3276-14/11-84 
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jB. B-58 WING SEAL FACILITY

The objective of this reconnais sance study was to

define the nature and extent of the contaminated

groundwater which had been discovered by Chester in

MW-7 outside the B-58 Wing Seal facility. Four addi-

tional monitoring wells were installed. A fifth well

1 could not be completed due to a bedrock drilling

requirement which was not anticipated. The major

j findings may be summarized as follows:

1. The B-58 facility is situated on a nose of land
such that groundwater flows radially away from the
site toward the property boundary.

12. Significant solvent contamination exists with
1,1,l-trichloroethane the most significant con-
stituent at concentrations of 10-15 mg/L. This

conforms to the major solvent usage at the
facility.

3. The present study did not completely define the
limits of the contamination at the property line.
Additional bedrock wells will be required.

j4. Contamination has entered the weathered bedrock.
The water table appears to seasonally recede into
the weathered bedrock zone.

I5. It is highly likely that contaminated groundwater
has crossed the Air Force Plant 6 property
boundary in a northeasterly direction under South

Cobb Drive.

6. There may be two sources of contamination. There
j have almost certainly been historic leaks and

spills from the solvent drum handling operations.
The possibility of an active leakage source from
within the B-58 building requires further inves-
tigation.

7. Remedial groundwater measures will be required.
Groundwater pumping should be utilized to recover
the most significantly contaminated water at least

Lockheed-GA
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on a trial basis. In addition, the opportunities
for in-situ biodegra~lion should be evaluated.

S. Additional investigations will be required to
further define the causes and extent of the con-
tamination. off-site property access will likely
be necessary.

The requirement for long-term remedial measures will depend

upon the extent of off-site contamination. That porticn of

the contaminant plume which is remaining within the Storm-

water Detention Basin No. 2 watershed and not moving off-

site is a lower priority environmental concern.

C. B-104 GAS PUMP AREA

fig The investigation of the B-104 Gas Pump area was
triggered by the discovery of contamination during the

study of the adjacent C-5 Wash Rack ponds. PotentialII sources include the underground tank at the gas pumps
and the two above ground tanks located by the ponds.I' Five additional monitoring wells were installed to
further assess the extent of contamination in the area.

II The major findings are as follows:

1. Groundwater flows in a north to northeast direc-
tion with probable discharge in~to the main stream
draining the Flight Line area. No volatile
Priority Pollutants have been found in this stream

as it exits Air Force Plant 6.

2. Moderate contamination is confirmed at MW-32.
This well may be impacted both by seepage from the
Wash Rack ponds and indeterminate histori.c spill-
age at the two storage tanks.

33. Contaminant levels at the Gas Pumps dropped sig-
nificantly during the study. There is no indica-
tion of major leakage fro~m the underground gaso-
line tank. Some low lelvel solvent sources may

also be present.

Lockheed-GA
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4. A strong smell of jet fuel was present in the
groundwater at the Engine Test Stand facility. No
volatile organic Priority Pollutants were
detected. There is no visual evidence of fuel in
the water.

5. The area of groundwater contaminated with volatile
organic Priority Pollutants appears to be limited.

6. The underground storage tanks should be pressure
tested for evidence of leakage.

7. It does not appear that any remedial measures
other than closure of the Wash Rack ponds are
warranted at this time.

8. Continued groundwater monitoring should take place
in conjunction with the monitoring of the Wash
Rack pond RCRA well network. No further investi-
gations are necessary unless there is a further
deterioration of groundwater quality which would
indicate the presence of active contaminant
mechanisms.

0. POSITION 58 FUEL TANK

The underground jet fuel storage tank at Flight Line

Position 58 is a major element in the fueling-defueling

operations which occur along the Flight Line. The

present investigation was triggered by Chester's obser-

vation of fuel in MW-13 adjacent to the tank. Fuel had

not been previously observed in this well. Four addi-

tional monitoring wells were installed to further

define the nature and extent of the problem. The major

findings are summarized as follows:

1. There is significant active leakage from the tank
or immediately adjacent underground fuel lines.
The amount of fuel in the groundwater at MW-13
appeared to increase during the course of
Chester's study. There was 16t inches of floating
fuel in MW-13 at the time of Chester's last in-spection on September ii, 1984.

Lockheed-GA
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2. Visible fuel contamination is limited to the
immediate area of the tank. There is the definite
possibility of a fuel breakout into the stream
drainage way located next to the tank.

3. The upgradient well (MW-481 along the patrol road
has no visible fuel or chemical odor but exhibits
significant concentrations of fuel related parame-
ters. The conclusion is that there are/have been
indeterminate fuel leaks or spillages in the fuel

handling system in the ramp area.

4. The stream should act as a groundwater discharge
point. Stream quality is good with only traces of
volatile organics being present.

1'5. The situation at Position 58 should be treated as
g an active on-going spill unless proven otherwise.

Additional investigations and remedial actions
should be accorded the highest environmentalIi priority due to the possibility of fuel seepage

6. The underground tank should be pressure tested to
determine if it is leaking. Excavation to deter-
mine the nature of the leakage may be required.

7. Immediate groundwater recovery measures should be
implemented at MW-13 at least on a test basis to
determine the amount of fuel which nay be recover-"'able. Groundwater pumping could control the
situation if the source cannot be firmly identi-
fied or repairs affected immediately.

8. The contamination discovered in MW-48 will repre-
sent a longer term groundwater management problem.
Additional monitoring wells should be drilled
along the patrol road to determine the lateral
extent of contamination. The placement of wells
on the ramp area is not recommended at this time

pending further consideration of the situation.

9. The definition of remedial measures will depend
upon the results of further investigations defin-Iiing the extent of the contamination. The nearest
industrial sewer is at the API behind Position 61.
The suitability of thi- sewer (which presentlyII discharges to the C-5 Wash Rack pond headworks)
for groundwater recovery operations should be
evaluated as part of the recommended overall study

Lockheed-GA
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of the capacity of the wastewater handling system
to accept a groundwater quality control mission.

10. Long term continued monitoring of groundwater
conditions will be required. The final assessment
of environmental performance should be stream
quality as it crosses the Air Force Plant 6

property line into Dobbins Air Force Base.

E. SUMMARY ASSESSMENT

This study has provided further evidence that Air Force

L Plant 6 is a complex industrial site where groundwater
quality management must be approached in a coordinated

maniner. The implementation of remedial measures should

reflect both regulatory requirements and environmental

priorities. Environmental priority should go to situ-

ations where there is actual or potential imminent

danger. The high danger of fuel seepage into the

stream at Position 58 and the possibility of signifi-

cant contaminant transport off site at the B-58 Wing

Seal facility should be considered environmental prior-

ities.

Lockheed-CAr3276-14/11-84 
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to further define the extent of contamination along the

Flight Line ramp. Long term groundwater monitoring is

bi required and groundwater recovery operations may be neces-

sary. Stream quality leaving the area is presently satis-

factory and should remain the environmental performance
bench mark.

KU This study provides further documentation that Air Force
Plant 6 is a complex industrial site. A comprehensive

strategy for groundwater quality management needs to be

adopted because the various remedial actions have over-

lapping program requirements. Fortunately contamination

appears to be crossing the property line only at the B-58
Wing Test Facility.
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LOCKHEED - GEORGIA COMPANY
AIR FCRCE PLANT 6

ENVIRONMENTAL SITE ASSESSMENTS

SECTION I - EXECUTIVE SUMMARY

On February 27, 1984 Lockheed-Georqia Company authorized The

Chester Engineers (Chester) to initiate a series of environ-

mental investigations at three sites considered to have

potential groundwater contamination problems. The three

sites are identified as follows:

2. Trichloroethylene (TCE) spill at Building 76
(Industrial Area)

2. C-5 Wash Rack ponds (Flight Line area)

3. Position 19 (Flight Line area)

The investigation of the TOE spill was scoped as a recon-

naissance investigation of the entire Stormwater Detention

Basin No. 2 drainage area. Groundwater flows to the axis of

the valley following the topography. Groundwater in the

immediate vicinity of the spill is contaminated (TCE >300

mg/L) but limited in areal extent. A broad zone of lesser

contamination extends beneath the active landfill. Ad-

ditional contaminant sources from current and historic

maintenance areas appear to be present. The active landfill

does not appear to be a significant contaminant source.

Groundwater quality downgradient of the landfill is good

with only minor concentrations of volatile organics.

Groundwater recovery and treatment is recommended for the

immediate spill area. Some additional investigation and

continued monitoring is recommended. No other maior remedi-

al actions are recommended at this time.

The C-5 Wash Rack ponds were studied to determine whether

the facility should be a PCRA regulated unit. Sampling of

Lockheed-GA
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the pond water, sediments and soils indicated high concen-

trations of organics, chiefly methylene chloride. A moni-

toring well system revealed the downgradient presence of

organics other than those found in the Wash Rack ponds. The

adjacent gasoline storage tank area is a potential conta.in-

nant source. The Wash Rack ponds should be closed in

accordance with RCRA requirements. No other remedial

measures are recommended at this time pending continuing

monitoring information.

The study at Position 19 was designed to determine the

extent of jet fuel contamination at two underground storage

tanks. Additional monitoring wells indicated that the

presence of jet fuel is limited to the immediate tank area

and that the groundwater discharges directly into the

adjacent drainage way. Some fuel seepage is present at the

stream bank but is not degrading the stream. Evidence of

solvent contamination was also discovered. This could

result from either historic usage or a leaking industrial

sewer. This site is considered to be a low level environ-

mental priority. Recommended remedial measures include tank

testing, fuel recovery, and continued monitoring to deter-

mine the source of the solvents.

One of the most significant project findings is the need to

coordinate all groundwater remedial activities. It may be

possible to place some contaminated soil and sediments into

the waste disposal basin prior to its final closure. The

operations of the Industrial Waste Treatment plant need to

be reviewed as to its capacity to accept groundwater from

various remedial action areas. This assessment should

include conveyance requirements.

Lockheed-GA
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This project has concluded that Air Force Plant 6 is a

complex industrial site with a wide variety of groundwater

problems. All problems may not yet have been discovered.

While there are many areas of contaminated groundwater.

There does not appear to be any offsite impact at the

conclusions of this phase of investigation. The presently

planned groundwater projects should lead to significant long

term improvements in groundwater quality.

Lockheed-GA

3276-08/10-84

' |11 _~9 n Q m



LOCK(HEED-GEORGIA COMPANY
AIR FORCE PLANT 6

ENVIRONMENTAL SITE ASSESSMENTS
SECTION VII - SUMMARY OF FINDINGS

'UA. GENERAL

One of the objectives of this project was the develop-
ment of a comprehensive overview of the groundwater
quality management problem at Air Force Plant 6. The
following general conclusions have been developed
during the course of this investigation.

1. Air Force Plant 6 is a complex industrial site
With many overlapping groundwater quality con-
cerns. The historic wide variety of open air
maintenance activities and the numerous fuel and
solvent handling operations have created a situa-
tion where some measure of impaired groundwater
quality is presently documented or could be found
in most areas of the Air Force Plant 6/Dobbins
complex.

2. There does not appear to be any known conditionw which is creating offsite contamination.
3. While all groundwater contamination represents an

unacceptable condition, not all situations repre-
sent equal threats to the environment or to
groundwater use. Environmental action priority
must be established and those situations causing
the greatest threat pursued first.

4. The remedial action program must be coordinated
with the overall operation of the water and solid
waste treatment programs. This will require
consideration of both conveyance systems and the
ability of the B-10 treatment plant to accept raw
wastewater from the C-5 Wash Rack and solvent
contaminated groundwater. Some temporary treat-
ment procedures or facilities may be required.

5. It presently appears that an in-place closure of
the industrial waste sludge disposal basin should
be environmentally acceptable. There does nct

Lockheed-GA
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appear to be any technical reason why some of the
contaminated soil and C-5 Wash Rack pond sediments

could not be placed into the disposal basin as
part of the closure operation.

6. The number of groundwater monitoring points will
continue to increase with impending Groundwater
Quality Assessment Plans at the B-10 Aeration
Basin and TCE spill area. The sampling schedules
for all continuing monitoring purposes should be
coordinated. Thus, for example, all quarterly
samples should be taken at the same time. This
will facilitate basewide comparisons of con-
ditions.

7. The large number of sample points will create an
information management problem. A Data Base
Management System should be established for the
various ground and surface water sampling points.
This should include a uniform monitoring well
identification code which eliminates present
duplicate designations.

B. TRICHLOROETHYLENE SPILL AREA S1'4e

The investigation of the trichloroethylene spill was

scoped so as to provide a reconnaissance survey of the

entire Stormwater Detention Basin 2 drainage area.

f Chester has documented the existence of numerous

containment sources or apparent sources all of which

appear to have overlapping impact areas.

The entire Basin No. 2 drainage basin should be inves-

tigated and managed as a single environmental unit.

The major project findings include the following:

1. Basin No. 2 appears to be a closed basin with the
major axis of groundwater flow in a northeasterly
direction down the center of the valley.
Groundwater flow from the basin perimeter flows to
the valley axis.

2. Significant TCE contamination (>100 mg/L) is
limited to the immediate area of the spill. 3,

N

Lockheed-GA q-21
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3. The TCE plume follows the major axis of
groundwater flow down the valley.

4. Only minor amounts of organic contaminants are
crossing the Air Force Plant 6 property line at
Basin No. 2.

5. Contaminated infiltration into the storm sewer is
a long term problem. Present planning should
consider the aeration of Basin No. 2 a permanent
requirement.

6. The active landfill does not appear to be a
significant source of either organic or inorganic
contamination. Some additional documentation is
required.

7. Other presently indeterminate sources of organic
contamination may be present. These include
historic and present maintenance operations and
chemical storage areas.

8. Only minor soil contamination is present in the
empty drum area at the B-96 slosh test building.

9. The Groundwater Quality Assessment Plan should
include a pilot test of the recovery of contam-
inated groundwater at the TCE spill site.

C. C-5 WASH RACK PONDS S -,- >

The investigation at the C-5 Wash Rack ponds provided

for an extensive documentation of the wastes present in

the ponds and an assessment of potential groundwater

quality contamination. The following conclusions have
been established.

1. The ponds could possibly reuresent a future
environmental hazard due to the presence of high
concentrations of organics in the pond waters and
sediments.

2. Groundwater flows to the nortti discharging to the
easterly flowing stream which is the main drain
for the Flight Line area.

Lockheed-GA
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3. The ponds appear to have a minimal impact on
groundwater quality.

4. The area downgradient of the ponds does exhibit
organic contamination but may not be related to
the ponds. The gasoline storage tank area adja-

I cent to the ponds may be an environmental factor.
5. The four wells around the perimeter of the ponds

1 may be used for RCRA monitoring purposes.
6. The C-5 Wash Rack ponds should be closed as soon

as possible according to RCRA procedures.

ID. POSITION 19

Flight Line Position 19 was investigated to determine

probable sources and environmental impacts of jet fuel

observed in the groundwater. Significant project

findings are as follow:

11. Groundwater in the vicinity of Position 19 dis-
charges into the drainage ditch.

12. The area impacted by the jet fuel is restricted to
the immediate vicinity of the two underground
tanks.

3. Solvents were found in the groundwater in wells
not affected by the jet fuel. A separate solvent
source is indicated.

4. Solvent usage in this area has not been de-
termined. Leakage from the industrial waste sewer

is a possibility.

5. The fuel tanks should be pressure tested for

evidence of leakage.

6. Fuel recovery should be attempted to limit seepagej into the stream.

7. if either the fuel tanks or the industrial waste
sewer are shown to be leaking, corrective measures
might entail severe disruption of Position 19
operations. A modest fuel recovery program should

Lockheed-GA

3276-08/10-84
0-23



provide an adequate level of environmental pro-

tection unless the rate of leakage increases.

8. Continued monitoring is required.

9. The Position 19 situation is a low level priority
in comparison to other groundwater problems.

E. SUMMARY ASSESSMENT

Groundwater quality management at Air Force Plant 6
will be as complex as the varied industrial activities

which have occurred on the facility. Chester's present

study and the Assessment Plan at the Industrial Waste

Disposal Basin have each provided evidence of addition-

al previously unknown groundwater problems. This is

not unexpected considering the nature of the facility.

other old or newly developed problems will almost

certainly be documented in the future.

The contamination at individual sites extends across a

broad range of concentrations. Fortunately, there

appear to be only minor amounts of contaminants leaving

the Federal property and no known or anticipated

groundwater use has been affected. The ongoing pro-)

grams of continuing investigation and recommended

remedial actions should be adequate to protect and

restore the environment. The program; should be

managed in a comprehensive and timely fashion to permi t

proper consideration of wastewater, gyroundwater re-

covery, and solid waste handling requirements. The

cost-effectiveness of remedial action programs must be

balanced against actual environmental thlreats.
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PLOCKHEED-GEORGIA COMPANY
AIR FORCE PLANT 6
MARIETTA, GEORGIA

ITECHNICAL REVIEW OF
INSTALLATION RESTORATION PROGRAMF PHASE II WORK PLAN

A. INTRODUCTION

The Air Force Installation Restoration Program (IRP)

Li was initiated with the objective of identifying loca-

tions where historic waste disposal practices or spills

may have created adverse environmental conditions. At

Air Force Plant 6 Phase I of the IRP was completed by

CH2M-Hill. Twelve potential locations of contaminated

groundwater were identified. These are listed in

Table 1 and located on Figure 1. The work plan for

Phase II of the IRP has been prepared by Environmental
Science and Engineers and is currently undergoing

agency review. Lockheed provided Chester with the

June 14, 1984 version of the Phase II work plan and

requested that Chester review that document as

Lockheed-Georgia's hydrogeological consultant.I
Within the last year Chester has undertaken a series of

I investigations for Lockheed at a number of the IPP

sites. Chester's studies have represented an initi-

ative by Lockheed to accelerate the IRP process to meet

and anticipate regulatory requirements. Chester has

been involved at the following IRP sites.

Site I - Industrial Waste Disposal Basin. Chester

J prepared the RCRA Groundwater Quality Assessment Plan,

has monitored its implementation by Wilson and Company,

J and is responsible for recommending final closure

measures.

Lockheed-GA
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1TABLE 1

INSTALLATION RESTORATION PROGRAM
1STUDY LOCATIONS

1. Industrial Waste Sludge Disposal Basin

2. Existing Landfill

3. Oil Landfill

4. Sanitary WWTP Sludge Disposal Area

5. Stormwater Retention Basin No. 2

6. B-10 Aeration Basin

7. Position 65 - C-5 Wash Rack Ponds

8. B-96 Slosh Test auilding

1 9. Trichloroethylene Spill

10. JP-5 Fuel Spill No. 2

11. JP-5 Fuel Spill No. 1

12. Sodium Dichromate Spill

J

I
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1 Site 2 - Existing Landfill. The Landfill is within the

area studied by Chester as part of the IPP Site 9

1 Trichloroethylene Spill.

Site 3 - Past Landfill. Chester has reviewed the
status of this site because of the overlap with the

Industrial Waste Disposal Basin study area.

Site 4 - Sanitary WWTP Sludge Disposal Area. Chester

E has provided laboratory analyses of sludge samples and

has reviewed the information generated on this site as

I a tangential investigation of the Waste Disposal Basin.

ISite 5 - Stormwater Retention Basin No. 2. Chester has

investigated this site as part of the IRP Site 9

Trichloroethylene Spill.

Site 6 - B-10 Aeration Basin. Chester has performed

the RCRA groundwater monitoring and is currently

preparing a RCRA Groundwater Quality Assessment Plan

for this facility.

Site 7 - C-5 Wash Rack Basin. Chester has completed an

environmental assessment of this site in a report dated

November 8, 1984.

Site 8 - B-96 Building. Chester has partially inves-

tigated soil conditions in this area.

J Site 9 - Trichloroethylene Spill. Chester has complet-

ed an environmental assessment of this site in a report

dated November 8, 1984.

J
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!
J Site 10 - JP-5 Fuel Spill No. 2. Chester has performed

limited sampling on wells in this area as part of the

B-10 Aeration Basin studies.

Chester has not been requested to consider IRP sites 11

Iand 12 and has no operating knowledge of environmental

conditions in those areas. The remainina sections of

this report comment on the proposed IRP Phase Ii

activities in light of Chester's recent investigations.I
B. SITE 1 - INDUSTRIAL WASTE DISPOSAL BASINi

The Groundwater Quality Assessment Program implemented

by Wilson and Company appears to have satisfactorily

determined the horizontal and vertical extent of

contamination. Quality problems are related to the

presence of common inorganic salts and organic sol-

vents. Toxic heavy metals are not a significant factor

Iin the groundwater.

The Phase II work program proposes a Gecnics EM-31

Terrain Conductivity Survey and vertical electrical

resistivity soundings. An electrical resistivity

survey has already been performed on this site.

Additional field investigations are not required as

they would be redundant to that alread executed.

I C. SITE 2 - EXISTING LANDFILL

IAs part of Chester's study of the TCE spill one shallow
well (MW-29) was placed in a downgradient position from

1 the active landfill. Conductivity is at background
levels. Some organic contamination is present but the

impact of the landfill is obscured by the many other

Lockheed-GA
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1possible organic contaminant scurces identified by

Chester as being present in upgradient areas. Chester

has recommended that the entire Stormwater Basin Nc. 2

watershed be considered a single integrated study unit.

The IRrIPM

% The two

upgradient locations shown in the work plan might be

located within the fill material. Operations in the

area obscure the actual upgradient extent of landfill

material. Two somewhat further upgradient wells are

already present, i.e.,.MW-5 and MW-27. Both of these

wells have organic contamination. Upgradient con-

ditions from the landfill are therefore reasonably

defined within the shallow aquifer. The one downgradi-

ent well installed by Chester is not sufficient to

firmly identify downgradient conditions.

The site information developed by Chester suggests that

the active landfill is not a significant source or

I organic or inorganic contamination especially consider-

ing the surrounding environmental factors. Chester has

jrecommended additional monitoring of the landfill as

part of the Georgia EPD required Groundwater Quality

I Assessment Plan triggered by the trichloroethylene
spill. The components of that study which would

further define landfill conditions are

[M
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D. SITE 3 - PAST LANDFILL

JThe past landfill has been extensively studied as part

of the Waste Disposal Basin study. Chester does nct

]believe that any further field investigations are

required in this area. The IRP work plan calls for an

] EM-31 Terrain Conductivity Survey.

E. SITE 4 - SANITARY WWTP SLUDGE DISPOSAL AREAI
The IRP work plan calls for an EM-31 survey and four

shallow monitoring wells. The Wilson Waste Disposal

Basin study was forced to investigate the sanitary

jsludge landfill area because of its interactions with

the waste basin contaminant plume. Resistivity pro-

files were run along the perimeter of the site.

Monitoring wells D-3, E-5, and E-6 were drilled at the

locations presently being recommended by the IPP.

IExtensive analyses have indicated the presence of some
organic contamination.j

Iw -
l w Chester recommends that no further work at

this site be performed until Georgia EPD has had an
opportunity to review the existing information. This

site appears to be a relatively low level environmental

priority.

j F. SITE 5 - STORMWATER RETENTION BASIN NO. 2

J The IRP program calls for the placement of three

monitoring wells around the basin. Two would be

J downgradient and one would be a lateral influent

posLtion from The B-96 area. Chester placed MW-30

through the basin dike to monitor groundwater as it

Lockheed-GA Q-33
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1 exits Air Force Plant 6 property. Relatively minor

traces of organic contaminants are present and the

1 basin sediments do not appear to be a reservoir of

contaminants. Basin water quality is determined by the

1 storm sewer quality.

G. SITE 6 - B-10 AERATION BASIN1
The IRP docs not recommend any additional field studies

1since the B-10 basin is under active study by Lockheed.

At Lockheed direction, Chester is presently preparing a

1Groundwater Quality Assessment Plan for this area.

1 H. SITE 7 - C-5 WASH RACK PONDS

Chester has completed an extensive study of the C-5

1 Wash Rack Ponds and the downgradient area. Pond

closure is required and Georgia EPD has indicated that

1 a further RCRA Assessment Plan will be required. The

IRP work program calls for a review of current study

Iinformation.

I. SITE 8 - B-96 SLOSH TEST BUILDING

The IRP work plan calls for a review of current study

I information. Chester has performed a limited amount of

soil sampling in the empty drum storage area. Minor

j soil contamination is present. Chester has not recom-

mended further study of the area because of its rela-

J tive unimportance. Chester has

It
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1 J. SITE 9 - TRI,, ,,ETHYLENE SPILL

I Chester has .,%"ted an initial study of this area and
determined t5 4! it is only a part of a very complexgroundwater , situation that is present in the
Basin 2 wate,, . Chester has determined that TCE is

present in co . r,,, iations greater than 100 mg/L beneath

I the spill at 1  Ake="or

t p Chester has prepared an outline for
Sthis plan. 5, k-oposed work program includes shallow

and bedrock "".,ring wells, field analysis of soils
using photoi,i, ion or organic vapor analysis to be
followed by 11 4'-ratory GC/MS analyses of selected

I samples, and k recovery of highly contaminated
groundwater. '',' location of contaminated soil will

j require test , "% Iing since the entire area is either
asphalt or

The IRP work i., for an OVA soil survey does not

mention any t , *',ring requirements.

K. SITE 10 - JP-t. ",, SPILL NO. 2

The spill art , located iust south of the B-10J Aeration Basa liester 's work to date has indicated
that the cont....,,ed plume from the B-10 basin moves
under part of , fuel spill area. The IRP work plan
calls for an O "i survey but no test borings.

The RCRA Assek,,It Plan presently being prepared by
Chester for P B-I Basin necessarily includes

consideration II N existing wells in the fuel spill

area. The exl.e, ,,Q wels would be sampled for volatile

Lockheed-GA
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organic Priority Pollutants with the scan extended to

include fuel related volatiles. If fuel components are

found in the fuel farm wells and are not traceable back
to the B-10 Basin then further soil borings and labo-

ratory analyses are indicated. if fuel comiponents are

not found in the groundwater, this would indicate that

the fuel has successfully been held in place, possibly

1 degraded, an not an apparent environmental factor. The

B-10 Aeration Basin study will, therefore, provide

adequate consideration of this fuel spill area.

L. SITE 11 - JP-5 FUEL SPILL NO. 1

J Chester is not familiar with the details of this
situation but the IRP proposal to collect a composite

surface soil sample seems reasonable. Due to the

possible wide spread occurrence of solvent contamina-
tion along the Flight Line area, the soil sample should

also be analyzed for volatile Priority Pollutants.

Chester also recommends the placement of a shallow
monitoring well with analyses for volatile Priority

Pollutants. This well would be useful in the overall

evaluation of Flight Line conditions.

M. SITE 12 - SODIUM DICHROMATE SPILL

Chester has not performed any investigations in this
area. The IRP investigation program appears to be

reasonable, but Chester recommends several additions to

the program as follows:

41. Stream water samples should be collected at the
same points as the stream sediment samples.

Lockheed-GA6
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1 2. Leachable chromium in the sediments should also be
determined using the ASTM Method "A" water leach-
ate method.

3. The monitoring wells should be analyzed for
volatile organic Priority Pollutants. This would
help extend knowledge of overall conditions along
the Flight Line area.

j N. GENERAL COMMENTS

The overall IRP approach to Air Force Plant 6 should be

updated to account for the information presented by

Chester in our November 8, 1984 report and Georgia EPD

regulatory requirements. Particular attention is drawn
to the fact that the most significant environmental

concerns are related to organic solvents, not toxic

metals. In this respect, the total organic halogen

(TOX) test has not proven to be particularly useful as

a screening mechanism. Chester believes that given our

current knowledge about Air Force Plant 6 it is much

more pragmatic to go directly to a GC/MS volatile scan
j rather than use the TOX test. At best, the TOX results

will likely be ambiguous enough that confirmation

testing will be required. The delay and cost of

resampling would likely be more costly and certainly

less efficient than running the GC/MS analysis in the

first place.

I

I

I
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LOCKHEED-GEORGIA COMPANY
AIR FORCE PLANT 6

B-10 AERATION BASIN
GROUNDWATER QUALITY ASSESSMENT PLAN

SECTION I - EXECUTIVE SUMMARY

This Groundwater Quality Assessment Plan has been prepared

in accordance with the requirements of Chapter 391-3-_11-10

of the Georgia Rules for Hazardous Waste Management which

adopt and incorporate by reference 40 CFR Part 265.93(d) (3)

Interim Status of groundwater quality monitoring regula-

tions. The initial quarterly samples obtained on April 23,

1984 and verified by samples obtained on June 6 and Au-

gust 10, 1984, indicated significant differences between the

upgradient and downgradient monitoring wells at the Indus-

trial Waste Treatment Facility B-10 Aeration Basin.

The Georgia Environmental Protection Department (EPD) was

informed of the finding of groundwater contamination at an

Environmental Briefing held on September 10, 1984. Lockheed

subsequently requested permission from EPD to implement a

groundwater quality assessment program at this facility. By

letter dated October 3, 1984 EPD encouraged Lockheed to

pursue early implementation of an assessment program. This

document represents the work plan for an assessment program.

The assessment program must be capable of determining:

i. whether hazardous waste or hazardous waste con-
stituents have entered the groundwater,

2. The rate and extent of migration of hazardous
waste or hazardous waste constituents in the
groundwater, and

3. The concentrations of the hazardous waste or
hazardous waste constituents in the groundwater.

-ockheed-GA
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The work plan presented in this document is broken down into

five investigati,,e phases comprising 18 separate task

elements. Many of the task elements represent concurrent

investigations.

The detailed investigative elements outlined in this docu-

ment should not be taken as a definitive scope. The plan
execution should have some degree of flexibility so as to he

able to respond to the development of site information.

Groundwater investigations inherently involve an iterative

process of forming a conceptual model of site hydrogeologic

mechanisms, projecting expected conditions at various

points, and then confirming those expectations. Within this

framework, it is extremely important that all interested

parties to this study be kept informed as to study progress

and findings. This is required to permit the timely imple-

mentation of any necessary modifications to this plan.

Lockheed-GA
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VIII CONCLUSION AND RECOMMENDATION

A. Conclusion

Our investigations based on plant operating data, our

analyses, treatability studies and cost analyses demon-

strate the following:

1. Each of the two existing vacuum filtration system

is sized to produce 17,500 pounds per day of cake

containing 15 percent solid.

2. The proposed filter press would produce a drier

J cake (40% solid). The system is sized to produce

two batches per day, five days per week and

1fifty-two weeks per year, and will generate about

145 cubic feet of sludge per day. The cost of the

dewatering facility, including the building mcdi-

J fications, is estimated at $369,000.

J 3. it will cost approximately $80 per cubic yard to

dispose of the filter press sludge in an on-site

j secure landfill. The landfill facility is sized

for a disposal capacity of 28,0C cubic yard,

which will be adequate to handle industrial waste

treatment plant sludge for 20 years. The ccst

includes an estimate of operating manpower and is

Jpresented in 1983 dollars.
,I
I
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4. It will cost abour $120 per cubic yard to dispcse

of the filter press sludges in an off-site secure

landfill. The estimate includes the cost of

disposal, transportation and handling at the

Lockheed Plant.I
5. Lockheed disposes of the paint booth sludge as a

hazardous waste off-site in a landfill. The

sludge can be chemically treated to render it

nonhazardous, but the overall process was found tc

be uneconomical.

6. Incineration of the paint booth sludge would be a

preferred method of disposal. Based on our past

experience with similar wastes, incineration of

the paint booth sludge would be technically

feasible. The cost for off-site incineration is

estimated at $66.36 per 35 gallon drum.

I 7. Some 11% of the purchased solvent are resold as

spent solvents. A prepackaged, completely auto-

mated solvent recovery system rated at 110 gallons

per day would cost about $18,000 and will recover

at least 85% of the spent solvents presently sec_

for reclamation. Further testing and f:eLd

investigations to determine which of the waste

(solvents) can be profitably recovered must be

made. These investigations would also help in

finding increased volume and type of solvents
which can be recovered and improve the pay :acK

period for the on-site solvent recovery system.
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8. A 125,000 gallon fuel oil storage facility will

enable the plant to burn all of the waste aviatirn

fuel in the Flight Line boilers. The facility

will cost $181,900 and save $57,700 per year in

fuel cost.

9. If acceptable to the regulatory agencies, capping

of the existing surface impoundment by installing

an impervious liner would be the most cost

effective means to close the facility. The

capping will minimize the surface run-on and

precipitation from entering the impoundment,

reduce the quantity of leachate from the

impoundment, and thereby minimize the potential

contamination of the groundwater. The estimated

cost for capping the impoundment is $171,000. In

addition, $66,650 will be required for engineering

and construction management of the capping

operation.

10. The next feasible option to close the surface

impoundment would be to physically stabilize the

sludge. Before a final recommendation is made,

however, the cementation process must be further

investigated. This would entail leachate analyses

of the stabilized sludge as well as a more

thorough charcterization of the sludge itself. An

order of magnitude cost estimate shows, the cost

of stabilizing the sludge with on-site disposal

would be $2,091,000. A cost of $94,500 for

engineering and construction manacement will be

required for the implementat:or of this option.

I
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11. The last option to close the impoundment would be

to dispose of the material in a secure landfill.

The cost for hauling, off-site secure landfillng

and restoration of the impoundment is estimated at

$3,540,000. This option would require an

additional expenditure of $38,000 for engineering

and supervising the sludge removal activity.

B. Recommendation

1. The existing vacuum filtration system should be

replaced with a filter press dewatering facility.

The vacuum filters may be maintained to prcvide

back-up for the filter press.

2. On-site land disposal of the currently generated

wastewater treatment plant sludce is slightly less

than off-site disposal. However, over the lc

run it will be more advantageous for the plant t:

dispose the waste off-site.

3. Continue to dispose of the paint bcoth sludge

off-site, but contract an incineraticn compoa:

rather than landfill company for its d:sposa*.

This will reduce the long range liabilitY.

4. Install 125,000 gallon waste aviation fuel tanK 

enable to burn the waste fuel on-site.

5. Implement the hazardous waste drum handlino

procedures so that the waste drums are moved zff

the site in less than 90 days.

Lockheed, GA
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6. Upgrade the B-32 drum storage site SO that it can

handle the hazardous waste drums witnoiut any'

adverse environmental impacts.

7. install a spent solvent recovery system even

though some of the spent solvents wculd be
required to be disposed off-site.

8. Send spent salt baths to off-site disposal faci-

j lities.

j9. Capping of the existing impoundment would be the
most cost effective method for closing the opera-

tion. As previously indicated, however, a fi.nalI recommendation for closing the facility must await
the results of the groundwater assessment plan.
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UN
I *I EXECUTIVE SUMMARY

3 A. Introduction

3 1. CH2M HILL was retained by the Air Force Engineering

and Services Center (AFESC) on August 27, 1981 to

conduct the Dobbins AFB Records Search under

Contract No. F08637 80 G0010 0008.

3 2. The Department of Defense (DoD) policy was directed

by Defense Environmental Quality Program Policy3 Memorandum (DEQPPM) 81-5 dated 11 December 1981

and implemented by Air Force message dated

21 January 1982 as a positive action to ensure

compliance of military installations with existing

environmental regulations. DEQPPM 81-5 reissued

and amplified all previous directives and memoranda
on the Installation Restoration Program. The3 purpose of the DoD policy is to identify and fully

evaluate suspected problems associated with past

3 hazardous material disposal sites on DoD facilities,

to control the migration of hazardous contamination

from such facilities, and to control hazards to

health and welfare that may have resulted from these
i past operations.

3. To implement the DoD policy, a four-phase Installation

Restoration Program has been directed. Phase I,

the records search phase, is the identification of

potential problems. Phase II (not part of this

contract) consists of follow-on field work as
determined from Phase I. Phase Hla consists of a

preliminary survey to confirm or rule out the

presence and/or migration of contaminants. If the

Phase Ila work confirms the presence and/or migration

I Q-51
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of contaminants, then Phase lib field work would I
be conducted to determine the extent and magnitude 3
of the contaminant migration. Phase III (not part

of this contract) consists of a technology base 3
development study to support the developiaent of

project plans for controlling migration or restoring

the installation. Phase IV (not part of this

contract) includes those efforts which are required

to control identified hazardous conditions.

4. The Dobbins AFB Records Search included a detailed 3
review of pertinent installation records, contacts

with 12 other agencies for documents relevant to I
the records search effort, and an onsite base

visit conducted by CH2M HILL during the week of 3
December 7 through December 11, 1981. Activities

conducted during the onsite base visit included 3
interviews with 45 past and present base employees,

ground tours of base facilities, and a helicopter

overflight to identify past disposal areas.

5. The installations addressed in this records search 3
include Dobbins AFB and Naval Air Station Atlanta.

Past or present disposal practices at Air Force 3
Plant #6 (AFP #6), operated by the Lockheed-Georgia

Company, have not been addressed by this report. 3
B. Major Findings 3

1. The primary activities at Dobbins AFB/NAS Atlanta,

excluding AFP #6, which generate industrial wastes

include routine aircraft and vehicle maintenance,

weapons repair a--. maintenance, and minor I
laboratory operations. There have never been any

large-scale "depot"-type activities, nor any

significant aircraft corrosion control, stripping,

or painting operations. I
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1 2. Interviews with 45 past and present base emplovees

and a review of base records indicate that the

major wastes generated at Dobbins AFB/NAS Altanta

have included a total of about 7,500 gallons per

year of waste oils and hyraulic fluids, 1,000 gallons

per year of paint strippers and thinners, 1,500 gallons
per year of contaminated fuels, and 8,000 gallons
per year of PD 680 dry cleaning solvent.

3. Originally, these wastes were collected in drums

and transported to the past fire training burn pitU where most of the wastes were consumed during fire
training exercises. Since about 1975, most of the
waste POL and paint strippers and thinners have

been either picked up by a private contractor and
removed off-base, or sent to the DPDO at Ft. Gillem,N Georgia, for further disposition. Waste fuels are
collected by AFRES Fuels Management Branch to be
recycled, whenever possible, or sold to a private

contractor off-base.

i Waste solvents were originally combined with waste

POL for disposal. Since 1971, PD 680 solvent has
been recycled at the ANG washrack, which is used
by most ANG and AFRES shops. Likewise, in 1975,

an industrial waste sewer system was installed to
collect waste solvents from several areas at the

Naval Air Station; this system ties into a treatment
plant operated by Lockheed-Georgia Company at Air
Force Plant #6.

4. The records search resulted in the identification
Uof six sites at Dobbins AFB which indicated a

potential for environmental impact.

Q
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In general, these six sites are not adjacent to populated

areas, critical environments, or major water supply

wells, and the residual soils and rock formations

underlying the base are relatively low in permeability. I
However, many of the sites are within 1 mile of the

installation boundary and adjacent to surface streams. I

C. Conclusions 3
. No direct evidence indicates migration of hazardous 3

contamination beyond Dobbins AFB/NAS Atlanta,

although interviews with past and present base

personnel suggest that hazardous wastes have been
disposed of or deposited on-base in the past.

2. The potential for ground-water migration is low

due to the presence of low-permeability soils. 3
The potential for surface-water migration is high

due to the closeness of the sites to streams and

to the relatively high net precipitation, rainfall
intensity, runoff, and erosion potential. 3

3. Three sites (shown on Figure 9) were identified as

having greater potential for contaminant migration 3
relative to other sites:

0 Site No. 1, the Past Base Landfill, due

primarily to its proximity to Poorhouse Creek

and to off-base properties, a high erosion

potential, and the presence of large quantities

of hazardous wastes, including carbon remover,

paints and paint thinners, waste solvents,

AVGAS sludge, and fuel-saturated dirt and

foam.
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0 Site No. 2, the Past Fire Training Area. due
primarily to the burning of large quantitiesI of hazardous wastes for more than 20 years
and to the suspected presence of buried

wastes in drums.

0 Site No. 4, Big Lake, due primarily to the

U closeness of the Navy Dispensary to the lake,
the direct seepage of water from the lake to3 the ground water, the past discharge of
unknown types and quantities of chemicals3 from AFF #6 into the lake, and the accumulation
of sediments of unknown thickness and chemicalg composition.

3. No other identified site on Dobbins AFB or NASg Atlanta is considered to pose a hazard for
environmental impact.

D. Recommendations

I . Since this records search did not include Air

Force Plant #6, the potential environmental impact

5 of disposal activities at Dobbins AFB cannot be

adequately evaluated. A Phase I records search

should be conducted for AF? #6 before implementing

the following recommendations.

£2. To verify that hazardous contaminant migration is

not a problem at the Past Base Landfill, the Past

I Fire Training Area, or Big Lake, it is recommended

that a program be developed that includes the

* following:

o Ground-water monitoring at the Past Base

Landfill, including installation of at least
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three wells to a depth of about 15 feet below

the ground-water level, collection of ground-

water samples, and analysis of the samples

for pH, COD, TOC, oil and grease, lead,

chromium (total and hexavalent), nickel,

cadmium, mercury, iron, phenol, and volatile

organic compounds.

0 Monitoring of the Past Fire Training Area,

including a field survey (such as a magneto- 3
meter or ground-penetrating radar survey) to

determine whether any buried drums are present,

and installation of at leasF one well to a

depth of about 15 feet below the ground-water

table. At least one sample should be collected I
and analyzed for pH, COD, TOC, oil and grease,

phenol, and volatile organic compounds. 3
" Analysis of the sediment at Big Lake prior to 3

any dredging or development, including dete.mi-

nation of the depth of sediment, collection

of sediment samples from various locations
and depths, and analysis of the samples for

pH, arsenic, barium, cadimum, chromium, 3
copper, cyanide, lead, mercury, phenol,

selenium, silver, and zinc. 3
3. Details of this program should be finalized by the 3

Phase II contractor at the time the work is per-

formed. Since no imminent hazard is apparent, the

above program can be implemented as financial
resources become available. In the event that

contaminants are detected in ei'her the sediment

or ground-water samples, a more extensive field

survey program should be implemented. 3
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EU []EXECUTIVE SUMMARY

A. INTRODUCTION

1. CH2M HILL was retained on August 17, 1983, to con-

duct the Air Force (AF) Plant 6 records search

under Contract No. F08637-80-GO010-5008, with

funds provided by Aeronautical Systems Division

(ASD).

2. Department of Defense (DoD) policy, directeo by

Defense Environmental Quality Program Policy Memo-

randum (DEQPPM) 81-5, is to identity and fully

evaluate suspected problems associated with past

hazardous material disposal sites on DoD facil-

ities, control the migration of hazardous contamu-

nation from such facilities, and control hazards

to health and welfare that may have resulted trom

these past operations.

3. To implement the DoD policy, a four-phase lntal-

lation Restoration Program has been directec.

Phase I, the records search, is the identirication

of potential problems. Phase II (not part of this

contract) consists of follow-on field work to deter-

mine the extent and magnitude of contaminant

migration. Phase III (not part of this contract)

consists of technology base development to support

the development of project plans for controlling

migration or restoring the installation. Phase IV

(not part of this contract) includes those eliorts

which are required to control identified hazardous

conditions.

4. The AF Plant 6 records search included a detaea

review of pertinent installation records, contacts

with 12 government organizations for coocuments
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relevant to the records search effort, and an onsite

installation visit conducted by CH2M HILL auring

the week of November 14 through November 18, 1983.

Activities conducted during the onsite visit

included interviews with 29 installation employees,

ground tours of installation facilities, a detailed
search of installation records, ana a helicopter

overflight to identify past disposal areas.

B. MAJOR FINDINGS

1. AF Plant 6 was constructed in 1941 for the sole

purpose of manufacturing large aircraft in support

of the war effort. The Bell Aircraft Corporation

operated AF Plant 6 until 1946 where they produced

the B-29 aircraft. From 1946 to 1951, AF Plant 6

was occupied by the Tumpane Company which was

engaged in process preservation and storage of

machine tools. In 1951, the Lockheed-Georgia

Company reopened AF Plant 6 under contract with

the Air Force to modify B-29 aircraft for the

Korean Conflict. After the B-29 aircraft modifi-

cation program ended, the Lockheed-Georgia Company

continued to operate AF Plant 6. Since their work

ended on B-29 aircraft modification, the Lockheec-

Georgia Company has manufactured B-47, C-130,

JetStar, C-141, and C-5 aircraft. They have also

modified the C-141 aircraft during the "stretch"

program and C-5 aircraft during the wing mocifica-

tion program.

The major industrial operations at AF Plant 6

include tooling, cutting, shaping, forming,

cleaning, treating, and painting aircraft parts;

subassembly of aircraft components; maor assembly

of aircraft sections; final assembly of entire

aircraft; aircraft cleaning and painting; mainte-
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nance of building, aircraft, and aircraft-support

j equipment; and operations and support services;
These industrial operations generate varying quan-

1 tities of waste oils, recovered fuels, spent

solvents and cleaners, plating sludge, paint
sludges from water-wash paint booths, and heat-

treatment salt wastes. The total quantity of

waste oils, recovered fuels, and spent solvents

and cleaners is approximately 135,000 gallons per
year. This includes approximately 75,000 gpy of

waste oils and recovered fuels and 60,000 gpy of

spent solvents and cleaners. Spent salt baths5 (20 tons per year (tpy]), plating sludges (3,500

tpy), and sealants (1 tpy) are also generated.5 This represents the total current estimated

quantity of wastes generated at AF Plant 6.

Wastes quantities are dependent upon the workload
of AF Plant 6 and vary greatly from one period to

the next. Total waste quantities generated are
believed to have been at their peak in the late

1960s.

2. In general, the standard procedures for past and

present industrial waste disposal practices have

been as follows: (1) waste oils and recovered

fuels have generally been recycled or used to
produce energy, (2) spent solvents and cleaners

have been collected by contractors for oftsite
disposal (1951 to present) , (3) concentrated

plating baths have been treated prior to surface
discharge, (4) dilute plating rinsewater wastes

and oily wastewaters have been discharged to the

banitary WWTP (1951 to 1972) or to the Industriai

haste Treatment Plant (ItvTP) (1972 to present),
and (5) plating sludges have been discharged to an

earthen basin in the B-10 area (1951 to 1972) or
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to Site No. 1, the Surface Impoundment (1972 to

present). More specific industrial waste disposal

practices for each industrial site are summarized

in Section IV.A.l, "Summary of Industrial Waste

Disposal Practices."

3. Interviews with installation employees resulted in

the identification of 12 past disposal or spill

sites at AF Plant 6 and the approximate dates that

these sites were active (see Figure 1 for site

locations).

C. CONCLUSIONS

1. Information obtained through interviews with instal-

lation personnel, installation records, and field

observations indicate that hazardous wastes have

been disposed of on AF Plant 6 property in the

past.

2. Direct evidence (confirmed by laboratory analyses)

of contaminant migration exists for Site No. 1,

the Surface Impoundment; Site No. 9, the TCE Spill;

and Site No. 5, Stormwater Retenticn Basin No. 2.

3. Indirect evidence (confirmed by visual observation)

of contamination exists at Site No. 7, Position

65--the C-5 Washrack.

4. No evidence of environmental stress due to past

disposal of hazardous wastes was observed at AF

Plant 6.

5. The pctential for surface-water migration of

hazardous contaminants is high primarily because

of (1) the relatively high precipitation rate,

(2) the relatively low evapotranspiratlon rate,
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(3) the presence of stormwater drainage ditches

and creeks on AF Plant 6 property which are

',owing most of the year, (4) the proximity of

several disposal sites to these water courses, and

(5) moderately low to very low soil permeabilities

(I x 10- 3 to I x 10- 7 cm/sec).

6. The potential for ground-water migration of

hazardous contaminants is moderate primarily due

to: (1) the relatively high precipitation rate,

(2) the relatively low evapotranspiration rate,

(3) shallow depth to ground water (20 to 30 feet),

and (4) low to very low permeabilities (1 x 10-

to I x 10- 7 cm/s).

7. Table 1 presents a priority listing of the rated

sites and their overall scores. The following

sites were designated as areas showing the most

significant potential (relative to other AF
Plant 6 sites) for environmental impact.

a. Site No. 1--the Surface Impoundment

b. Site No. 2--The Existing Landfill

c. Site No. 3--The Past Landfill

d. Site No. 4--The Sanitary WWTP Sludge Disposal

Area

e. Site No. 5--Storrwater Retention Basin No. 2

f. Site No. 6--the B-10 Aeration Basin

g. Site No. 7--Position 65--the C-5 Washrack

h. Site No. 9--the TCE Spill
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Table 1
LISTING OF DISPOSAL AND SPILL SITES I

Ranking Overall i
No. Site No. Description Score

1 1 Surface Impoundment 74 I
2 6 B-10 Aeration Basin 74

3 7 Position 65--C-5 Washrack 72 I
4 9 TCE Spill 74 1
5 5 Stormwater Retention Basin No. 2 69

6 12 Sodium Dichromate Spill 66 "

7 10 JP-5 Fuel Spill No. 2 64

8 4 Sanitary WWTP Sludge Disposal Area 62 1
9 2 Existing Landfill 61 1

10 3 Past Landfill 61

11 8 B-96 Building 49 1
12 11 JP-5 Fuel Spill No. I

Q
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i. Site No. 10--JP-5 Fuel Spill No. 2

j. Site No. 12--Sodium Dichromate Spill

8. Sites No. 8 and 11 are not considered to present

significant environmental concerns. In general,

these sites received low receptor and waste

Wcharacteristics subscores.
D. RECOMMENDATIONS

1. A Phase II monitoring program is recommended to

confirm or rule out the presence and/or migration

of hazardous contaminants. Specifically, sampling

is recommended tor Site No. 2, the Existing

Landfill; Site No. 4, the Sanitary WWTP Sludge

Dispcsal Area; Site No. 5, Stormwater Retention

Basin No. 2; Site No. 6, the B-10 Aeration Basin;

Site No. 7, Position 65--the C-5 Washrack; Site

No. 9, the TCE Spill; Site No. 10, JP-5 Fuel Spill

No. 2; and Site No. 12, Sodium Dichromate Spill.

A groundwater quality assessment plan was prepared

for Site No. 1, the Surface Impoundment, by the

Chester Engineers under contact with the

Lockheed-Georgia Company in November 1983. InFthis report, an extensive monitoring program was

recommended to determine the extent and macqnitude

of the ground-water contamination at the site.

This program was approved by the Lockheed-Georgia

Company, AFPRO, and ASD and is now being reviewea

by the Georgia Environmental Protection Division

(EPD). Because of this, no Phase II

precommendations were made for this site. Because

of its proximity to Site No. 1, recommendations

for Site No. 3, the Past Landfill will also be

tL~



covered by these recommendations. Figure 2 shows

the locations of the sites being recommendec for

Phase II monitoring.

2. In addition to the Phase II recommendations made

for each disposal site, all existing and proposec

monitoring wells should be surveyed to determine

their ground-water surface elevations. A

potentiometric map should be constructea from this

information.

3. Ground-water samples should be collected trom all

of the existing monitoring wells to confirm or

rule out the presence of contamination cue to

leaking tanks. The parameters to be analyzed for

should be established based on the constituents of

each tank.

4. The final details of the monitoring program,

including the exact locations of sampling points,

should be determined as part of the Phase II
program. In the event that contaminants at levels

of serious concern are detected, a more extensive

field survey' program should be implemented to

aetermine the extent of contaminant migration.

5. Other environmental recommendations in addition to

the Phase II sampling include:

a. Discontinuing the use of the two ponds at

Site No. 7, Position 65--the C-5 Washrack.

The contaminated water sho .ld be pumped to

the IWTP for treatment and the ponds should

be properly closed. The piping system shouia

be reworked to pump washwater from the

washrack directly to the IWTP.
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b. Pressure testing all major belowground (BG)

tanks.

c. Testing the discharge lines from the

production areas to the IWTP to determine if

exfiltration is occurring which coula poten-

tially pollute the ground water.

a. Investigating the future use of existing

production wells located on AF Plant 6 and

Dobbins property. If the wells are going to

be used in the future, they should be logged

to determine their existing condition. If

they are going to be abandoned, they should

be properly capped.

e. Inspecting the production wells to ensure

that they are not connected to the existlng

water system.
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EXECUTIVE SUMMARY

The Phase Ila Installation Restoration Program (IRP) Confirmation/

Quantification Survey for Dobbins Air Force Base (DAFB), Ga., included

investigation of seven disposal, storage, and surface water drainage

sites. These sites included a past base landfill, past and present

firefighting training areas, two aviation gasoline (AVGAS) sludge burial

sites, and two surface water drainage bodies: Little Lake and Big

Lake.

A geophysical survey was conducted at four sites to locate buried

metallic objects and to delineate contamination and potential plume

boundaries. Organic vapor analyses surveys were performed to determine

surface soil mapping of petroleum hydrocarbons. A bathymetric study was

conducted to map the sediments of Big Lake. Sixteen shallow monitoring

wells were installed and developed at the seven study site locations on

DAFB. Wells, surface waters, soil borings, and sediments were sampled

and then analyzed as indicated in Table i. Seven inactive water supply

wells were also analyzed for ground water quality indicators.

Results from the screening tests [total organic halogens (TOX), total

organic carbon (TOC), pH, specific conductance, and the specific tests

(metals, pesticides, phenols, cyanides, oil Fnd grease, and PCBs)J were

used to determine if contamination existed ia the shallow aquifer.

Contaminants exceeding National Interim Primary Drinking Water

Regulations (NIPDWR), National Secondary Drinking Water Regulations

(NSDWR), or the U.S. Environmental Protection Agency (EPA) criteria for

the protection of freshwater aquatic life .nd human health were not

found at any of the ground water sampling sites 3t the referenced

locations. However, potential deterioration of ground water from lead

and organic compounds may occur, due to relatively high levels found in

,oil samples analyzed for some of the sites.
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Based on the results, whici indicated potential presence ofz contaminants

in the shallow ground water and soil samples collected, recommendations

were made to perform additional analyses at all seven sites to confirm,

quantifv any contaminants. A summary of recommendations, including

I sampling locations and parameters to be analyzed, is presented in

Table 2.
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1 .0 INTRODUCTION t ...

Law Engineering Testing Company (LAW) has performed technical

services to produce hydrogeologic data for use in Phase II A of

the Installation Restoration Program for Dobbins Air Force Base

in Marietta, Georgia. Our services included the following:

1. Review of available project data

2. Perform geophysics and OVA surveys

3. Obtain boring location approvals

4. Drill test borings and install monitoring wells

5. Develop monitoring wells

6. Arrange surveying of wells

7. Conduct soils laboratory analyses

8. Perform field permeability tests

9. Measure water levels

10. Reduce and summarize test data

11. Analyses test results

12. Prepare this report of findings

Our services were performed as requested by Environmental Science

and Engineering, Inc. (ESE), Mr. C. Richard Neff, Project

Manager. Law's key project personnel were as follows:

Project Direction/Manager - Thomas L. Cross, P.E.

Site Geologist/Manager - Charles A. Spiers, P.G.

Q-81
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Site Engineer - Kenneth J. Seefried Jr., P.E.

Staff Geologist - William W. Gierke

Staff Geologist - Steve Shugart

We understand that the information we provide will be used by ESE

to prepare a Review Draft Report for submittal to the United

States Air Force Occupational and Environmental Health Laboratory

(USAF OEHL).

Included in Law's re RL are descriptions of the services

performed, results and findings.

The first section of our report describes the regional hydroloqic

setting. Subsequent sections describe the hydrogeologic

conditions at each of six potential contamination sites.

Appendices include field and laboratory test procedures,

individual test results, test boring records, and other data.

S4I
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GrCMN WATER MNTIMPrNG WELLS
CCZITRACT No. F33657-81-E-21

8 5
AIR~ MRO PLANT 'NO. 6
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FEDERER-SAILORS AND ASSOCIATES, INC.soIL AND FOUNDATION ENGINEERS

1732 PLEASANT HILL ROAO, N.W. * DULUTH. GEORGIA 30136 * PHONE 40"023-40.4

February 25, 1983

Lockheed-Georgia Company
Construction Department
Marietta, Georgia

Attention: Mr. Larry Glover

Subject: Ground Water Monitoring Wells
P.O. No. CY98009
Contract No. F33657-81-E-2185
Air Force Plant No. 6
Marietta, Georgia

Gentlemen:

Federer-Sailors and Associates, Inc. has completed

the installation of the ground water monitoring wells

at your subject facility. The installation of each

well has been verified by Mr. Larry Glover. At the

time of writing this letter, each well is in operation.

Attached are two sets of copies of the Boring Logs

for the installation of the wells. The auger depth listed

on the Boring Logs indicates the total depth drilled. In

each case, the well casing was installed so as to have the

water table coincident with a portion of the slotted

casing.

The basic installation of the wells was performed at a

a unit price of $7950.00. Enclosed is our invoice for

that amount. Additional work was required in the form

of coring through asphalt and concrete at the ground surface

and rock coring necessary to extend the hole below the

ground water table. 
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An additional letter and invoice are enclosed concerning

this extra work.

If there are any questions concerning this project,

please give us a call at your convenience.

Respectfully submitted,

Federer-Sailors And Associates,Inc.

, Ii Jim D. Sailors, P. E.

JDS: st

I
I

i
I

I -A6

I FEIDRER.SAILOS AND: SSOCIATES. INC.



LOG OF B O R I N G
SHEET.LOF 2

CONTRACTED WITH Lockheed-Geogia Co. BORING No. ca-

PROJECT NAME Ground ater ,monitoring System JOB NO.82-150 DATE 1-5-83

ELEV DESCRIPTION DEPTH __ SAMPLES -- NOTES
FEET NO TYPE11BLOWS/6 ____________

Rds san micaeous siy -Drilir soft
sand

5

-10

-15

Brwn sandy micaceous sandy silt-
20

25 Drillirq thrx. rock
hard

30

35

40 1 IV

Water table 20 hours

L _____________________Q~
87

____ ___________45_



LOG OF B O R I N G
sHEET_ 2 F_2

CONTRACTED WITH tocked-Georgia Co. BORING NO. L

PROJECT NAME cround Water Moritorina System JOB No. 82-150 DATE 1-5-83

ELEV. DESCRtPIONE SAMPLES NOTES

FEET NO TYIP-E LOWS_ _ _ _
58

Brown micaceous silt with a Drilling firm

trace of sand

Auger terminated @ 55.0'

I -

IL LL



LOG OF BO R I N G
SHEET OF_

CONTRACTED WITH ockh--ceorqia Co. BORING No. CW2-A

PROJ ECT NAME Ground Water monitorigr Systen JOB No. 82-150 DAT E1-4-83

ELVDSRPINDE 'PTH1, SAMPLES NOTES

ELEV DESCRIPTION FE7 NO ITYPE BLOWS/6 -

,\o topsoil Drilling soft

Brown micaceous sandy silt AU
_ Reddish brown micaceous silt _

Drilling mediL-n

-- Reddish brown micaoeous sand -

Driling filn

10

Brown mrcacos silt-y sana- _ihi very

15 NO water table
Auger refusal @ 15.0' _ hours

NO water table @
48 hours

Note: Two borings
drilled at this
location in atter--t
to penetrate shallow

rock

K_ _
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LOG OF B 0 R I N G
,NEETOF __

CONTRACTED WITH T....h",=C,- ,, n BORING No. CW2-B

PROJECT NAME rouznd water monitoring System JOB No. 82-150 DATE 1-31-82
ELEV. DESCRIPTION D SAMPLES NOTES

ELEVDESRIPIONFEET M O TYPE BLOWSJ6"

No topsoil Drilling soft

Brown sandy silt AU
Reddish brown micaceous silt
with a trace of fine sand -

- ___________-_____ Drilling medit n
Brown sandy silt

-10

-_ Drilling thru rock
Brown sandy silt with sne _ Drilling very .ard
gravel

15

Auger refusal @ 18.0'
Highly weathered and fractured A MX 78% Run A 18.0' to 29.5'
biotite gneiss 20 WL

Slightly weathered and Water table @ 24 .or
fractured biotite gneiss 25

Slightly weathered and -30 B NX 100% Run B 29.5' to 37.0'
fractured biotite gneiss B WL

Water table @ 0 hours

35

Slightly weathered and C NX 96% Fun C 37.0' to 46.6'
fractured biotite gneiss - WL

-40

-45

Slightly eathered and fractured- 0 X 95%_ Run D 416.-6' c-- 49.9'-

biotite gneiss

A @ U-91



LOG OF B O R I N G
SHEETl._OFL

CONTRACTED WITH Tm edW-G_ itnn- BORING No. a0w3

PROJECT 'NAME Ground water Monitoring System JOB NO.82-1 5 0 _DATE 1-31-83

oEPT1 SAMPLES
ELEV DESCRIPTION F' NO mPTYKEBLOWI /& - NOTES

3" Concrete pavenent
Reddish brown micaceous silt - Drilling soft
with a trace of fine sand

-10

-15

Water table @ 96 hours
Drillin thru rock

-20 Water tble @ hours

Auger refusal @ 20.5'

". .91



L O G O F B 0 R I N i
SHEEToL0F

CONTRACTED WITH Lckheed-Georgia Co. BORING No. QW4

PROJECT NAME (ou d Water Mnitoring System JOB No. 82-150 DATE 1-6-83

ELEV. DESCRIPTION DEPTH SAMPLES NOTES
7FEE NO TYPESLOWSI6 __

4" ravel - AU
Reddish brown micaceous silty Drilling soft
sand

5 Drilling ndium

10

Brown micaceous silty sand Drilling fin

-20

Water table 29 days

Drilling th.ri rock
-25 Drilig. '.e-v Y rd

Brown micaceous sandy silt Drillrig :

Drilling firn

-35

Auger terminated @ 35.0'

r .- -92



LOG OF B O R I N G
SHE ET-L.OF J

CONTRACTED WITH -r_ BORING No. 0w%

PROJECT NAME Ground wter onitoring System JOB No. 82-150 DATE 1-5-83
ELEV. DESCRIPTION DE 4 SAMPLESOTES

FEET NO TYP. BLOWS/6"

i" (ravel AU
Brown micaceous sandy silt Drilling soft

Drilling medi m
5

Drilling finn

-10

Brown micaceous sandy silt Drilling hard

-15

20

25
Drilling thru rock
Drilling very hard

_ _ __ - -- 30 No water table

Auger refusal @ 30.0' encountered_ @ 0 hours and

@ 48 hours

-. "-93 7



L O G O F B O R I N G
SHEETI OF_

CONTRACTED WITH todheed-Georgia co. BORING No. ow-B

PROJECT NAME Ground Water monitoring Systea JO B No. 22-150 DAT E 2-2-83

ELEV. DESCRIPTION DEM SAMPLES NOTES
FEET NO TYPE SLOWS16"

I" Gravel
Brown micaceous sandy silt AU Drilling medi=

5

-10
Drilling f irm

-15

Drilling th--u rock

-20
Drilling hard

-25

Drilling very hard
.Auer refusal @ 29.5' Drilling thi- rock

30 - -

Highly weathered and A ,4X 57% Fun A 29.5' to 36.5'
fractured biotite gneiss WL

-35
B NX

WL 28% Run B 36.5' to 46.5'

40
Water table . 8 hour

-4S

a -- 35% Fain C 46.5' to 66.5'
WL

- - _______________



LOG OF B O R I N G
SHEET2..OFL

CONTRACTED WITH tockheed-orgia omay BORING No. CS-B

PROJECT NAME MouMd Water trdtoring Systsm JOB No. 82-150DATE 2-2-83

ELEV. DESCRIPTION DEPTH SAMPLES -NOTES
FEET NO ITYPEIBLOWSIS ___________

40- C NX 35% Ra.n C 46.5' tp 66.5'
Highly weathered and - WL
fractured biotite gneiss

55

60

moderately weathered and 65
fractured biotite gneiss

Coring terminated @ 66.5'

-95



LOG 0. F 0 R I N G
SHEET_o

CONTRACTED WITH Lockheed-Georgia Oo. BORING No. OW6

PROJECT NAME Ground Water Monitoring Systan JOB No. 82-150 DATE 1-19-83

ELEV DESCRIPTION DEPTH SAMPLES NOTESFEET NO TYCE BLOWSI6'

A". Asphaltic concre te grav el U- D rill rg rn di'r

Gravel Drilling medi-

Brown micaceis silt with a
trace of fine sand

.eddish brown micaceous sandy -7-5 Drillinq firm
silt

10
Brown micaceous silt with a
trace of sand and gravel

-20

25

30

35

Drilling hArd

40

45

-96



L 0 G OF B 0 R I N G
SHEET2LoF2

CONTRACTED WITH W -G, o-ia 02. BORING No. oW6
PROJECT NAME wer n System JOB No. 82- 150  DATE 1-19-83

ELEV DESCRIPTION DEM SAMPLES _ NOTES

FE&l NO ITYPE BLOWSI6 __ _________

s5e
Brown micaceous silt with a - ter table @ 16 days
trace of sand and rock fr ts Drilling firm

_ Water table @ 0 hours

-55
Auger terminated @ 55.o -

_JjQ- 7



LOG OF B O R I N G

CONTRACTED WITH 1U -eorqa Oo. BORING No.oW

PROJECT NAME Groind Water monitoring system JOB No. 82-150 DATE 1-28-83

OUTH SAMPLES NOTE
ELEV. DESCRIPTION FEET NO TYPFIBLOWS/6" NOTES

4" haltic concrete -. - Drilling nedium
eddishbro Silty sand

Brown micasoeus fine sand Drilling firm

5

Drilling hard

-10

-15

-20

Water table 0 hours
25 Drilling t,'= rock

Water table 7 days

-30
- Drilling medim

35

- 40 bte: A previous
Auger terminated @ 40.0' atterpt to drill CW 7

refused @ 2.0'

-98



LOG OF B O R I N G
SNEEL__OFL

:ONTRACTED WITH uxddoed-Georgia Co. BORING No. ow8

DROJECT NAME Ground Water monitoring System JOB No. 82 -150_DATE 1-3-83
C1DS 'ow S1AMPLES

QESCRIPTION S NOTESELEV. soil - Brown silty san FEET NO TYPE 8LOWS16'

with organics A3 Drilling sof t

Reddish brown micaceous silty
sand

-5

Brown micaceous silty sand 10 Drilling medim
_ Drilling finn

Reddish brown micaceous silt
with a trace of fine sand -15

- Drilling m-edian

20

-25

Light brown micaueous silt with
a little fine sand

30 Drilling soft

Water table 33 days

Water table 8 hours

35

40

- 45
Auger terminated @ 45.0'

-99



L O G O F B 0 R I N G
s~e E,.LoP',L

CONTRACTED WITH i - a Co. BORING No. mA

PROJECT NAME Ground Water Monitoring Systm JOB NO.82-150 DATEI-4-3
. 09:m SAMPLES NOTES

____ 'Topsoil - PTI. Dk bor%'m sil FEET NO TYPE BLOWS/6" _

sand with some organics
Brown micaceous silty sand Drilling soft

-10

water table
Auger terminated @ 13.5' encountered

Q- 00



LOG OF BOR I NG
SmEET1 0Fj_

)NTRACTED WITH .ockheed-Georia Co. BORING No. cu9B

OJECT NAME Ground Water Monitoring System JOB No. 82-150_DATE jj4j

EV SCRIPTIONT SAMPLES NOTES

s 2' Dark brown silty FEET NO
sand with scme organics
Reddish brown micaceous sandy Drilling soft
silt

-5

-10 Drilling very hard

No water table
Auger tenminated @ 12.5' @48 ,hours

Note: Moved location
5' north

- to



LOG O BO R IN G
SME ET o

CONTRACTED WITH oal,,d-Georgcia Co. BORING No. w

PROJECT NAME Ground.ater Mpnitoring'System JOB No. 82-150 DATEI- 4-8 3

ELEV SCRIPTION 01 - SAMPLES NOTES
V psoil I. Dark brown silty FEET NO TYPE 8LOWSI6"

sand with organics Drilling soft
Brown mcaoeous silty sawxl

5

-10

Obstruction @ 13.0'
Auger terminated @ 13.0' ',b water table

encountered

Note: Tved location
14' northeast

___________________________Q, 102.



L O G O F B0 R I N G
SHEET _OF

1

CONTRACTED WITH LocM d-Georgia Co. BORING No. C0WD

PROJECT NAME Ground Water Mnitoring Systin JOB NO. 82-150 DATE 1-8-83
O TH SAMPLES __

ELEV OSCRIPTION D. NOTES
Topsoil = 2 Dark brown silty FEET NO TYPE BLOWS16"

sand with sane organics AU

Reddish brown micaceous sandy Drilling mediun
silt

5 Drilling soft

-10 Drilling thru rock

DrilLing firm
Bron micaceous silt with a - Drilling t,= rock
trace of fine sand -15 Drilling hard

- Water table 16 days

20 Drilling thru rock
Drilling .-dirn

-25 Drilling firn

30

Augr ote: 4 borings were
Auger terminated 34.0' drilled at this

location in an attempt
to oenetrate boulders

Q1103I



LOG OF B O R I N G
SWEETOF _

CONTRACTED WITH Lockheed-Georgia Co. BORING No. OWlo

PROJECT NAME Ground Water monitoring SysteW, JOB No. 82-150 DATE I-48
E .S P SAMPLES NOTES

ELEV. DESCRIPTION FEET NO TYPE BLOWS6. _0_ ___S

NO topsoil AU1 Drilling soft

- Reddish brown micaceous silty
sandb

Drilling firm
Yellowish brown fine sand 5

10
Drilling hard

Brown micaceous sand

15

Auger refusal @ 17.0' -.
Mderately weathered and A NX 57% R= A 17.0' to 27.0'
fractured garnet - biotite WL

-- gneiss --20

-eS204ater table 48 xxirs

25

- Highly weathered and B NX
- fractured biotite gneiss WL 42% Run B 27.0' to 42.0'

30

35

.40

Coring terminated @ 42.0'

Q- 04



L 0 G O F B 0 R I N G
SHEET_OF-

CONTRACTED WITH U.khe-Georg,, Co. BORING No. OwUL

PROJECT NAME Ground Water Montorinflg System JOB No. 82-150 DATE 1-4-83

ELEV. DESCRIPTION DEPTH SAMPLES NOTES
FEET .4 TYPT LOWS/6"'

No topsoil AU

Brown micaceous silty sand Drilling medium

Reddish brown micaceous silt - 5 Drilling firm
with a trace of fine sand

Reddish ii&.Z iiecs silty

Brown micaceous silty sandWater table
31 days
Water table 0 hours
Drilling hard

15 Drilling very ha.r

Drilling thru rock

-- --20- - Drilling r.er.

Auger terminated @ 24.0'

-'105



LOG OF S 0 R I N G
SHEET_OF

1

CONTRACTED WITH t.ckheed-Gsozria 02. BORING No. OW12

PROJECT NAME Ground Water mritoring System JOB No. 82-150 DATE i-4-P-

ELEV. SCRI PTION DEP SAMPLES NTES
-E 2Tsoil = 2 Dark brown silty FEEt O TY _ BLOws,6

sand with organics Drilling soft
1eddish brown micaoeous silty AU

sand

-_ Drilling redium
Light gray siLty sand

-10 DrillJng firm

Brown micaceous silty sand

15

Grayish brown micaceous silty
sand

Water table 0 lors
20 Water table 21 days

Brown micaceous silty sand

25

Auger tenminated @ 26.5' bte: mved location
2 times after !hitting
concrete at 2.5'

10

[ _ =_ _ ---__ _ unll__ _ _ i n _ _ _ _llnm i i



L O G O F B O R I N G

SmEET _1F

CONTRACTED WITH Inokheed-Georgia Co. BORING No. cwl

PROJECT NAME Grcurd water monitoring System JOB No.82-150 DATE 12-29-82

ELEV. DESRIPTION DE SAMPLES
FEEl NO TY E BLOWS/ 6"

3" Gravel AU
Yellowish brown micaceous sandy Drilling soft mediur
silt

5

Brown micaceous silty sa10
Gray nmuicaceous sad silt

Water table 36 days

Water table 0 hours

-- _ _--20
Grayish brown micaceous silty
sand Drilling soft

Auger terminated @ 23.5'

Q 107

. mmmmm m mmm ..,.Ib mmm • mm~m
dm

• -



LOG OOF BORNG

CONTRACTED WITH Lkheed-Georta Co. BORING No. oW4

PROJECT NAME GZound water obnitoring System JOB No. 82-150 DATE -2N-82

ELEV. DESCRIPTION ' - SAMPLES N OT E S
FEET NO TYPE SLOWS/6-" I

No 4-mm' i IP AUJ I

Brown micaceous sandy silt Drilling medium

5 F
-10

15

_ _ Driling soft

20

Yellowish brown micaceous '- Water table 36 days

silt 25

Water table 0 hours

Auger teminated @ 28.0'

Q 108



LOG OF BO R I N G
$MEET-LOF 1

:ONTRACTED WITH tkd-Georgia Co. BORING No. OW5

DROJECT NAME Groind wter Monitoring System JOB No. 82-150 DATE 12-30-82

ELEV. 0 RITION DEP-TI SAMPLES NOTES
Tbosoil 2 Dark brown sandy FEET NO TYPE ILOWS/&

silt with some orcqanics AU Drilling median

Reddish brown micaceous silty
sand_

5

Light brown micaceous sandy silt-

10 Drilling soft

-15

Brownish gray micaceous silty
sand Water table 35 days

-20
Water table 0 hours

-25

Auger tenninated @ 28.5'

1-109



LOG OF B 0 R I N G
S E ET..OFI_

CONTRACTED WITH To men d-Georia o. BORING No. Ol6

PROJECT NAME Grourn Water Monitoring System JOB No. 82-150 DATE 1-13-83

ELEV. DESCRIPTION ,. - SAMPLES NOTES
____ i1 = 7" rark ,r vdn q-ri FEET NO TYPE BLOWS,6"

with grii orcianim- AV Drilling soft
Grayish brown micaceous silt
with a trame of sand

5
Water table 23 days

Grayish brown silty sand
-10 Water table 0 hours

Auger tenninated @ 12.0'

Q,110



LOG OF BO R I N G
I1

SHEETLOF_

:ONTRACTED WITH Lockheed Georgia 00. BORING No. cW17

'ROJECT NAME Ground Water monitoring Systa JOB No. 82-IS0 DATE -3-83

DETH SAMPLES NTS
-LEV DESCRIPTION NOEO TYPE BLOWS__'L ,Ttosoil - I" Dark brow silty Fi OIYEBOS6

_ sand with some orqanics Drilling soft
Brown micaceous sandy silt AU

Rmdish brown micaceous sandy
silt 5

-- 10 Drilling mediun

Brown micaceus silty sand

-15 Drilling fi-n

-20

-25

Drilling hard

30
Water table ? 50 days

35 Water table 0 hours

Drilling hard

-_40

45 Drilling very hard

Auger refusal @ 48.0' Q ll



LOG OF B O R I N G
SHEET'_OP 1:

ZONTRACTED WITH Lckheed-Georgia Co. BORING No. cW18

PROJECT NAME Ground water monitoring System JOB No. 82-150 DATE 1-13-83

ELEV. DSCRIPTION EPTH SAMPLES NOTES
Tol 2 Dark brown sand FEET NO TYPEIBLOWSI6"

with s-e orAaniU Drilling soft
- Brown silty sad1 with a tram
of gravel

Brown micaceous silty sand -5

Oittings hd strong
chemical odor

-10

Drilling mediumz
i~aaisn Drown micaceous silt- Water table 23 days

with a trace of fine sand - ater table 0 'ours

-15

Auger terminated @ 16.5'

I Q[1121



L'O G O F B 0 R I N G

SHE ET 1.OF1

,NTRACTED WITH I J d-Georgia oo. BORING No. Cq9

DJECT NAME Gzould Water monitoring Systan JOB No, 82-150 DATE 1 - 1 4- 8 3

') CR1 P'ON EPTOHF SAMPLES

T Iosoil = 2" Dark bron silt FEET NO TYPE BLOWSI6"

withAU Drilling medi=n
sandis br nicaceous sity
sandI

-5
__________________________Drilhing hard

BroiTw micaceous ssfly silt

-10 Water table 22 days
1 Water table 0 .hours

Reddish bron miaceous silt
with a trace of fine sand

-15

Ager terminated 16.0



LOG OF B O R I N G
SHEET OF_

CONTRACTED WITH LOcIkeed.Georgia Co. BORING No. w2n

PROJECT NAME Grour Water .bnitorirm System JOB No.82-150 DATE 12-30-83

ELEV DESCRIPTION '- SAMPLES NOTES
__~__~Toosoil - I" Dark brown silty FEE NO TyPE BLOWS6"

_ sand with some organics - AU Drilling rediun

Reddish brown micaceous sandy si a

Brown micaceous silt with
some fine sand 5

Water table ? 35 days
10

Yellowish brown sandy silt

-15 Water table @ 0 hours

Brown micaceous sandy silt -20

Auger terminated @ 22.01

Q-1I



LOG OF B O R I N G
SEETI._OF

:ONTRACTED WITH Lockheed-Georgia co. BORING NoC'21

'ROJECT NAME Groundwater monitorirg System JOB NC. 82-150 DATE 12-30-83
-LVDEPTH SAMPLES

ELEV DESCRtPTION ,I NOTES
- xqnil = I" Pmrt-1Ary Cr'"Jnt- FEET NO TYPE BLOWS/6 I

concre te AU Drilling medium

Reddish brown micaceous sandy
silt

Water table 3 35 days

Yellowish brown silt
Water table 3 0 hours

-10

Auger teminated @ 14.0'

Q 115
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2.1.1 Aeration Basin

As reported; the aeration basin was formed by the construction of a east-west

dike perpendicular to the taxiway embankme P and the taxiway embankment. The

other side slopes are believed to be natural soil at and below the water

Line. The basin is approximately 250 feet long, 180 feet wide, with an

approximate depth of 10 feet. The sediment in the basin has been removed at a

previous date which resulted in deepening the basin to approximately 15

feet. The basin has never had a liner system.

For the purpose of obtaining representative samples of water and sediment, the

basin was divided into five zones (Figure 2-1). At the time of sampling, the

aeration basin had approximately nine feet of water and one foot of

sediment. Each zone had two sampling points to prepare the appro riate

composite samples for analysis. Because volatile organics in t water would

have been released during composicing of water samples, single samples for

volatile organic analysis (VOA) were collected. Wa. samples were collected

prior to sediment samples to minimize the disturbae of the respective media

and chemical reactions.

The sediment sampling technique involv dposicioning a row boat at the desired

sampling location and .anu y inserting a 2.5-inch diameter polyvinyl

chloride (PVC) pipe throuf %he sediment and into the bottom of the basin.

The collected sediments were extruded into a plastic bucket. Five composite

samples (LOO hrough L0015) were made by hand-mixing equal volumes of

sediments. samples were transferred to appropriate bottles with teflon

lids and preserved. To avoid cross contamination, the PVC pipe was thoroughly

cleaned and rinsed with distilled water prior to reuse.

Water samples from the aeration basin were collected siniLar :o the sediment

sampling and at approximately the same Location. A clean stainless-steel

Kemmeerer sampler was lowered to approximately mid-depth of the water in the

basin to collect tbe water samples. The water was drained from the bottom of

the Keimerer to minimize the release of volatiLes. The samples destined for

dissolved metal analysis were drained into a teflon bottLe, filtered in the

field using 0.45-micron membrane filter, and acidified according to Georgia

EPD procedures. rime sensitive parameters were measu-ed in field and the

Q- 118



3.0 DRSCRIP!IOM OF CROUND WATER CONTAMINATION

The conclusions presented herein are based on the analytical results of the

existing wells (MW-22 through 25, A-1, A-2, B-I, 8-2, and MW-9). Presently,

the analytical data from the new wells (ITS-I through 10 and ITD-l through 3)

is not available. Nevertheless, the data available establishes the presence

of contaminant migration away from a source.

The sediments in the aeration basin are contaminated with cadmium and chromium

though leaching potential is low due to the near neutral (7.0) ph of the water

in the basin. This is evidenced by the low concentration of these metals in

the water. The chromium may be a residual effect of previous treatment

activities for chromium in open-bottom tanks in the general area

Major chlorinated volatiles detected in the areation basin sedi'1nt are tetra-

chloroethylene and low concentrations of trichlore plene. The low aqueous

solubility of tetrachloroethylene along with a spe fic gravity greater than

water results in this compound settling and accumulaftng in the sediments.

Tetrachloroethylene is not present in of the surface or ground water

samples; however, it has been documend that it anaerobically degrades into

trichloroethylene, trans- I dichloroethane, and vinyl chloride which are

present in several surfacfaidior ground water samples. Cline et al. (1984),

during studies of migration and degradation of volatile halogenated organic

compounds, ho shown that through anaerobic degradation tetrachloroethyLene

reduces to t hloroethylene, trans-l,2-dichloroethyene, and vinyl

chloride. The high concentration of trichloroethylene (6,300 ug/l) in MW-25,

may be the result of such anaerobic degradation. Based on the degradation

principle and the presence of the degradation products in 4W-25 and .V1-24, the

potential for seepage from the aeration basin exists, although tetrahLoro-

ethylene has not been identified in any of the wel'. samples.

The sedimentation pond receives surface runoff from the treatment plant

area. This pond was found to contain trace quantities of l,l,l-trichLoro-

ethane and tetrachloroethylene in the water (could be due to the seepage from

the aeration basin). Based on the analysis to date, the sediment samples

analysis has not detected any contamination which indicates the sedimentation

pond is not a source of ground water contaminat .on.(3)

Q-119



The underdrain is Located along the northern edge of the aeration basin and

discharges into the drop inlet of the sedimentation basin. The underdrain

flow is then conveyed through the culvert to the stream. Construction

drawings show that the underdrains re constructed of perforated pipes

embedded in crushed rock and are located approximately 10 feet below the

aeration basin bottom elevation. This poses a high potential for the

underdrain to collect Leachates migrating from the aeration basin (assuming

the basin is leaking). Water level data (ITS-4) indicates a slightly higher

reading than ITD-i, which can be interpreted as mounding. However, it can be

concluded that due to the southeast flow of ground water and low trichloro-

ethylene and no tetrachloroethylene concentration in the underdrain samples

and excludes the aeration basin as a potential source of underdrain contam-

ination. The underdrain system contains significant concentraio of

trichloroethylene and trans-l,2-dichLoroethylene which can be ts ociated with

the treatment plant facilities.

The stream samples receive their discharge from thfunderdrain system and

surface drainage system. Analysis of the stream samples collected at the

culvert discharge detected the presenc h trichloroethylene, although at

significantly lower concentrations thapche underdrain sample. This is

probably due to the Loss ofoLatiles by aeration and volatilization. :he

tetrachloroethyLene roncerftions further decrease in the stream flow away

from the culvert outlet. The source of trichloroethyLene in the underdrain

system and s 9 quently in the stream could be resulting from a leaking

clarifier taivs).

Because 4W-9 is Located north of the aeration basin and within the ground

water flow pattern, it should be unaffected by the contents of the aeration

basin. However, trace quantities of several organics indicate a different

source of contamination is present. As MW-9 is located downgradient of the

paint stripping operatLon and acid/caustic spillage :s evident, the paint

stripping operation is considered the source.
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EXECUTIVE SUMMARY

In response to Air Force Regulation 78-22, the Air Force

Aeronautical Systems Division (ASD) at Wright Patterson Air Force Base

(WPAFB) is conducting environmental reviews of 15 Government- Owned

Contractor-Operated (GOCO) industrial facilities. This report

presents the results of the review of Air Force Plant 6 (AFP 6) in

Marietta, Georgia. It analyzes significant activities at this plant

as they relate to:

o Environmental management practices and regulatory compliance

o Hazards associated with past, present, and planned environ-
mental management practices

o Opportunities for conserving, reusing, or recycling materials
and energy resources in plant operations.

Report results are based on information obtained from AFP 6 personnel.

ASD personnel, and a walk-through review of operations on August

11-13, 1983.

Summary of AFP 6

Air Force Plant 6 (AFP 6) is located (on the Dobbins Air Force

Base Military Reservation in Marietta, Georgia. Lockheed Georgia

Company (LGC) is the only contractor on AFP 6. AFP 6 consists of four

land parcels on 714 acres. Buildings have a total area of 6,444,606

million square feet. Activities involve specialized airframe

development, production, and testing. Current production involves the

C-130 Hercules prop-jet transport, aircraft modification, and spare

parts manufacturing. Future production activities 4ill also involve

production of the C-5B Galaxy transport aircraft and modification of

C-141's, C-5A Cargo transports, and C-130 aircraft.
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Adjacent to AFP 6 property or the Dobbins Air Force Ba e Military I
Reservation are several other entities. Lockheed-Georgia Company owns

and occupies 168 acres of land and improvements. The U.S. Naval Air

Station. U.S. Marine Corps, and U.S. Corps of Engineers are also

located on the base. These entities typically have little interface I.
with LGC AFP 6 operations and activities.

Table E-1 presents a synopsis of the results of the environmental

reviews performed for LGC operations at AFP 6. The table summarizes

environmental activities, areas of non-compliance, additional hazard

areas, and recommendations. Also presented are assessments of energy

use activities, energy conservation opportunities, and resource

conservation opportunities.

it should be noted that there is a distinction between above

cited "areas of non-compliance" and "additional hazard areas." As

indicated by the term, areas of non-compliance are operations and/or

practices that were judged to be -aion 2 of applicable

environmental and energy laws and regulations. Additional hazard

areas refer to non-regulated operations and/or practices that pose

potential risks to human and environmental receptors.
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1.7 LAW ENGINEERING TESTING COMPANY
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Q-0)7



1.0 INTRODUCTION

Law Engineering Testing Company (LAW) has performed technical

services to produce hydrogeologic data for use in Phase II A of

the Installation Restoration Program for Air Force Plant 6 in

Marietta, Georgia. our services included the following:

1. Review of available project data, including several

reports by Wilson and Company, and the Chester

Engineers, 1984.

2. S

3. Obtain boring location approvals

4. Drill test borings and install monitoring wells

5. Develop monitoring wells

6. Arrange surveying of wells

7. Conduct soils laboratory analyses

8. Perform field permeability tests

9. Measure water levels

10. Reduce and summarize test data

11 . Analyses test results

12. Prepare this report of findings

Our services were performed as requested by Er-vironmental Science

and Engineering, Inc. (ESE) , Mr. C. Richard Neff, Project

Manager. Law's key project personnel were as follows:

Project Direction/Manager - Thomas L. Cross, P. E.
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Site Engineer/Manager - Kennett J. Seefried Jr., P.E.

Site Geologist - Charles A. Spiers, P.G.

Staff Geologist - William W. Gierke

Staff Geologist - Steve Shugart

We understand that the information we provide will be used by ESE

to prepare a Review Draft Report for submittal to the United

States Air Force Occupational and Environmental Health Laboratory

(USAF OEHL).

Included in Law's report are descriptions of the services

performed, results and findings.

The first section of our report describes the regional hydrologic

setting. Subsequent sections describe the hydrogeologic

conditions at each of twelve potential contamination sites. Many

of the sites have previously been described by Wilson and

Company, 1984 and the Chester Engineers, 1984. After a lengthy

review of these reports, we have attempted to condense and

summarize the hydrogeology of each of the sites described, and

sites that Law Engineering have collected additional information.

Appendices in this report include field and laboratory test

procedures, individual test results, test boring records, and

other data.
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LAW ENGINEERING
TESTING COMPANY

REPORT OF SUBSURFACE EXPLORATION
AND PRELIMINARY GROUNDWATER MONITORING PROGRAM

AIR FORCE PLANT NO. 6 DISPOSAL BASIN
LOCKHiEED-GEORGIA COMPANY

MARIETTA, GEORGIA
JOB NUMBER 9101



) LAW

96 39 PLAST9S AVENE 4 E
P0 BOX 1320 .AflNTA E CGA 30324

March 17, 1981

Lockheed-Georgia Company
Department 49-11, Zone 255
Marietta, Georgia 30063

Attention: Mr. R. L. Kilgore

Subject: Report of Subsurface Exploration
and Preliminary Groundwater Monitoring Program
Air Force Plant No. 5 Disposal Basin
Lockheed-Georgia Company
Marietta, Georgia
Job Number 9101

Gentlemen:

Law Engineering Testing Company is pleased to submit this reoort of our
subsurface exploration and preliminary groundwater monitoring program for :te
above project. This report has been prepared in accordance citn our proposa"
number 1939-S and your purchase order number CX09793.

This report describes the exploration, presents the results, art
discusses the subsurface conditions and the quality of the grouno'qa:er
encountered at the site.

If you have any questions concerning this report, please do not hesitate
to contact us.

Very truly yours,

LAW ENGINEERING TEST1NG CCmP'A

/'/

/ *

/James A. Hancock
Geotechnfcal Engineer

Donald G. Miller, jr. KO.E.
Technical Director

Waste Management Program

JAH:DGM/ljh
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1.0 INTRODUCTION

1.1 PURPOSE OF EXPLORATION

The purpose of this exploration was to:

1) Determine subsurface conditions in the immediate vicinity of the
subject disposal basin.

2) Determine if the disposal basin is leaking and thereby degrading
the quality of local groundwaters (sample from the upper
aquifer, as specified by 40 CFR Part 265.91, Federal Recister,
May 19, 1980, P. 33240 and 33257).

3) Provide data as a part of a compliance program for state and federal
regulations governing the monitoring of hazardous material disposal
areas.

1.2 SCOPE OF EXPLORATTON

Our exploration consisted of five soil test borings, installation of
monitoring wells, field permeability testing, laboratory testing, anc an
analysis.

Boring locations were established in the field by taping distances and
estimating right angles from existing site features. These approximate
locations are shown on the Boring Location Plan included in Appendix 4.
Standard penetration tests were performed in all of the borings in general
accordance w ith applicable ASTM procedures. Undisturbed soil samples were
also collected for laboratory testing. Sealed 2" PVC monitoring wells were
installed at all of the boring locations. Drilling, well installation and
field data collection procedures are included in Appendix B along wth the
Soil Test Boring Records. Elevations shown on these boring records were
established by using a bench mark at building B-90 as shown on drawing
PE:Z9-C.10-R3413-1, which was provided during our field work.

Laboratory tests 4ere performed on undisturbed and selected sol'-coe
soil sarples taken from the site. Testing included grain size anajysis,
moisture content, Atterberg limits, and permeability testing. A snort
description of these test procedures and the test results are presented ,n
Appendix C.

Analytical laboratory tests were also performed on groundwater samples
taken on January 25, 1981 from four of the observation wells. These sampoe
locations included one well situated hydraulically uo gradient f-zm the basn
(B-5) for the acquisition of background data. Sample locations also incTjdec



Page 2

three wells (8-2, 3, 4) which were situated down gradient in a pattern that
is reasonably expected to intercept possible contaminants reaching the
groundwater system.

The tests performed on these samples were selected in accordance with
applicable sections of RCRA (40 CFR 265.92 "Sampling and Analysis", Federal
Register, May 19, 1980, P. 33240) and were performed in accordanice W-th
currnt SEPA standards and guidelines. The results of these laboratory
tests are included in Appendix C.

We understand that no radioactive materials have been disposed in the
study area. John Taylor, of the Georgia Environmental Protection Division,
has informed us that tests for radioactive materials are generally not
required when these materials have not been disposed in the study area;

therefore, these tests were not performed.
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2.0 PROJECT INFORMATION

2.1 SITE LOCATION AND TOPOGRAPHY

The subject disposal basin is shown on the attached Site Location Plan.
The basin is located approximately 300 feet south of Radome Building B-g0
adjacent to the antenna test area of the Lockheed-Georgia Company in
Marietta, Georgia. As shown on the attached Boring Location Plan, the plan
dimensions of the basin are approximately 300 feet by 150 feet. A patrol
road, hich establishes the northern extent of Dobbins Air Force Base, is
located approximately 100 to 200 feet south of the basin. A stream, which
flows generally from northwest to southeast, crosses this patrol road and is
located approximately 150 to 200 feet southwest of the basin.

Topographic information for the site containing the subject disposal
basin has been taken from the provided Lockheed-Georgia Company drawing
number PE-Zg-C.10-R3413-1 entitled, 'Industrial Waste Lake Sludge Disposal
Basin Plot Plan" revised November 6, 1969. Site topography generally slooes
downward from north to south and varies in elevation from approximately 1070
to 1035 with the ground surface immediately surrounding the basin embankments
ranging from approximately 1060 to 1050. The topography drops sharply in the
southern portion oF the site toward the stream and the patrol road to a
minimum elevation of approximately 1035.

The ground surface cover at the site consists of grass between building
B-90 and the subject basin. The area to the south of the basin is moderately
wooded. During the initial portion of our field work, these woods included
numerous moderately-sized pine trees located primarily on the exterior
southern embankment of the basin. Since that time the trees on the
embankment have been cut down.

Four existing water wells are located to the south and southeast of the
subject basin. The approximate location of tese wells is shown on the Site
Location Plan included in Appendix A. We understand that these ells have
not been in use for several years, and that no future use is planned.

2.2 PREVIOUS SITE USE

We understand that the subject basin was constructed in an area
previously utilized for the disposal of construction debris and soils.
Materials deposited here may also have included Scrap metals and paper.
These waste materials are evident in previous subsurface investigations
performed in 1969 and 1977.
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2.3 BASIN CONSTRUCTION AND USE

Construction of the subject waste basin took place in 1969. We
understand from Mr. W. L. Humphress of the Lockheed-Georgia Company that the
area within the basin limits was excavated to an elevation of approximately
1041 during basin construction. The fill material which was encountered
during that excavation was moved to the area immediately south of the basin.
Mr. Humphress recalls that the excavation was not extended down to virgin
soil in all areas within the basin prior to placement of a 4-foot thick
compacted layer composed of on-site soils. This compacted soil layer was
constructed up to an elevation of 1045 for the basin floor and extended up
the basin embankments to elevations which would be exposed to waste. The
embankments which form the basin limits were constructed to a maximum
elevation of 1062.5 with interior slopes of 1.5H:1V and exterior slopes of
2N:1V.

We understand that the subject disposal basin has been in relatively
continuous use since 1972. The waste material which was initially deposited
in the basin had previously been retained in a basin located near building
8-10 of the Lockheed-Georgia Company. We understand that the following
wastes have been placed in the basin: heavy metal sludge, paint residues and
sludge, and miscellaneous waste materials which include sulfates, fluorides,
chlorides, lime, iron, oils and possibly cyanides. We further understand
that no halogenated or chlorinated compounds such as solvents or thinners
have been placed in the basin and that no record has been kept on the volume
of waste placed in the basin.
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3.0 GEOHYOROLOGIC CONDITIONS

3.1 GEOLOGY

The site is located in the Piedmont Physiographic Province which occurs
as a wide band across this portion of the southeast. Piedmont soils consist
generally of micaceous clayey silts, sandy silts and silty sands. Soils are
formed by the chemical and/or mechanical weathering of the underlying parent
rock. Normally, the most advanced weathering occurs near the surface.
Weathering decreases with increased depth until the unaltered parent rock is
encountered. Due to the weathering process, the soils tend to increase in
sand content with depth and intact bedrock elevations are often quite
erratic.

3.2 SUBSURFACE CONDITIONS

A subsurface cross section is included in Appendix B which presents the
conditions encountered at the soil test boring locations. The following
paragraphs present a generalized description of the soils encountered at the
site. The attached cross-section and the Soil Test Boring Records provide
more detailed descriptions at individual boring locations.

Beneath a thin surface veneer of topsoil, borings B-i through B-4
encountered fill material. At boring location B-1 this fill material
consisted of a surface cover of soils generally described as silty sands to
an approximate depth of 7 feet. These soils were underlain by organic
landfill material composed primarily of wood chips and soil to an approximatE
depth of 23 feet. The fill material encountered by borings B-2 through B-4
was composed of soils generally described as clayey silty sands. One
exception to this condition was found at boring location B-3 where
considerably more organic material was mixed with the soil between an
approximate depth of 6 to 12 feet.

Residual soils were encountered beneath the fill materials at locations
B-i through B-4 and from the ground surface at location B-5. Residual soils
are the product of the in-place weathering of the underlying parent bedrock.
As shown by the attached grain size distribution curves, the resioual soils
encountered at the site can generally be desicribed as silty sands with
varying amounts of clay size particles. Borings B-2 through B-4 were
terminated in these residual soils.

Material classified as partially weathered rock was encountered at borinc
locations B-i and B-5. Partially weathered rock is a designation applied to
residual material with a penetration resistance near 100 blows per foot.
This material was encountered at approximate depths of 2B and 33 feet in B-1
and 8-5, respectively and extended to a depth of approximately 43 feet at
both of these boring locations. The partially weathered rock encountered at
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these locations generally varies from silty sands to primarily sandy
material.

Refusal material, defined as material which cannot be penetrated by soil
drilling equipment, was encountered at a depth of approximately 43 feet at
boring locations 8-1 and 6-5. Refusal may result from boulders, rock seamrs
or the upper surface of hard continuous rock.

3.3 GROUNDWATER

Water table surfaces in the Piedmont generally conform to the local
topography and intersect the ground surfaces at ponds and streams.
Groundwater level measurements taken at the site on January 26, 1981 indicate
a de-crease in the water table from north to south. These elevations include
a high of 1043.8 at 8-5 to a low of 1026.3 at B-4. Measurements also
indicate a drop in the groundwater elevations moving fromi east to west in the
borings located south of the basin. These readings range from a high
elevation of 1034.3 at B-2 to 1026.3 at B-4. Based on these readings,
groundwater appears to flow in the southeastern direction. These readings
also indicate that groundwater at the time of our field work was located
within the residual soils mass at all boring locations except 8-2 where it is
approximately at the cut-fill line.

We note that groundwater elevations tend to fluctuate due to such factors
as seasonal and climatic variations and surface runoff and could therefore be
different at other times.

3.4 PERMEABILITY

One laboratory permeability test was performed on a sample of unsaturated
fill soils with results of 6xj0- 7 cm per second. This value may not
represent totally saturated conditions and would be expected to increase with
saturation. We note that the zones of organic material within the fill soil
mass may possibly have higher permeabilities which would be likely to allow
water to move through the organic zones at a higher rate than through the
soils themtselves.

The permeability of residual soils at the site was tested in both the
laboratory and by field in-.situ tests. These risults range from 4x10-6 to
1x10-4 cm/sec. Our experience indicates that 10-4 to 10-? cm/sec
values are typical of this portion of the Piedmont.
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4.0 GROUNDWATER QUALITY

The laboratory test results indicate a significant increase in
concentrations for several parameters from the background well (8-5) to the
wells located down gradient from the subject basin (wells 8-2, 3, 4).
Several selected parameters are summarized in the following table:

AVERAGE OF FOUR REPLICATE TESTS
1

SPECIFIC
SULFATE ION TOTAL CONDUCTANCE TOH

MONITORING So MANGANESE (umho/cm TOC (mg/l
WELL (mg~l) (mg/l) pH at 25'C) (mg/l) as Cl)

B-2 600 9 6.3 1818 41 1.4

6-3 570 1- 5.3 1380 25 1.7

B-4 120 6.8 5.4 815 10 0.5

a-5 3 0.93 7.0 38 6 0.5

Complete results presented in Appendix C.

Parameters used a indicators of groundwater contamination (40 CFR 255.92
"Sampling and Analysis, Federal Register, May 19, 1980, p. 33240).

In addition, further inspection of the GC scan indicated the following:

Well B-5 Sample - trace of DDT,
- 0.18 ppb 2,4,5 - T (2 columns)

Well B-2 Sample - 0.93 ppb methyl parat)ion (2 columns),
- numerous organophosphates
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5.0 CONCLUSIONS

The groundwater quality testing indicates that some degradation of the
groundwater has occurred in the area downgradient from the subject basin.

This conclusion is based on comparison of downgradient sample results
with the upgradient (B-5) control sample results. With the exception of one
suspect nitrate result (8-4) no samples contained concentrations in excess of
the EPA Enterim Primary Orinking Water Standards; however, this does not
imply that there could not be any health and/or safety hazards. The one
suspect nitrate result (74 mg/l) should be verified in subsequent sampling.

Additional significant information regarding samples from the upgradient
well (8-5) is the indication of the presence of DOT and 2,4,5-T. One
possible source of the latter is the solvents which are used on the concrete
apron area located north of building B-90.

The most significant downgradient contamination was found in wells B-2
and B-3 which indicate sulfates in excess of 500 mg/l, organic carbon at
about 30 mg/l and total organic halogens at about 1.5 mg/l. The GC scan
indicated 0.93 ppb methyl parathion and numerous organophosphates. The 3-2
and B-3 locations also exhibit magnesium levels of about 10 mg/l; however,
none of the other heavy metals tested (refer to Appendix C) were greater than
detection limits. Sodium, which is a fairly mobile groundwater flow tracer,
was elevated to more than 400 mg/l downgradient as compared to an ipgradient
sodium of about 4 mg/l.

Based on these observations and the information provided regarding the
contents of the basin, it is reasonable to conclude that seepage is occurring
from the basin. To date, there is no indication of significant heavy metal
contamination although manganese is somewhat eleiated. However, as noted,
some organics (methyl parathion and organophosphates) may be migrating from
the basin. We understand that NPOES monitoring downstream from the basin has
not revealed any contamination.
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6.0 RECOMENDATIONS FOR FURTHER STUDY

The future use of the basin will likely be a function of several factors

including groundwater use in the area, long term documentation of contaminant
migration, future regulations and regulatory agency interpretation of those
regulations as well as plant operational requirements. Approaches to

addressing the geohydrologic and water quality aspects are presented in the
following sections.

6.1 Evaluation of Water Use

We recommend further investigation (in the form of a study) of potential
use of 'oth surface water and groundwater in areas on Dobbins A.F.B. or
Lockheed property which are located downgradient from the basin. If sources

of potential drinking water are found, these sources should be sampled for
contamination.

6.2 Assessing Extent of Groundwater Degradation and
uocumen~at~on oT 'erTormance

Various interim status and proposed regulations address the need to
determine the rate and extent of migration of contaminants. In order to
assess the vertical and lateral migration of contaminants, additional data in
the form of groundwater levels and groundwater quality from downgradient
locations is required. For this geohydrologic setting we anticipate that
wells at a minimum of three (3) additional downgradient locations will be
necessary. At least 2 vertical levels should be sampled at two of these
locations.

Sampling from these wells as described in Section 6.3 should be
conducted. The resulting data can then be used with geohydrologic data
obtained at the monitoring well locations in order to make predictions on the
anticipated extent of groundwater degradation in the area.

6.3 Sampling Program

In addition to the well installation and sampling discussed in Section
6.2, we recommend taking additional samples from the existing wells.
Sampling of sediments from the adjacent stream bed is also recommended.
Sampling should be conducted on a monthly basis for at least a 3 to 6 monti
period during spring and summer in order to determine if seasonal
fluctuations are occurring in the contaminent concentrations. These samples
should also be analyzed for parameters which presently indicate groundwater
degradation in the area immediately south of the basin. It may also be
advisable to analyze a few key parameters which are specifically indicative
of the contents of the basin.

Q- 1 5 1

... ..



Page 10

6.4 Basin Maintenance

We recommend that the basin embankments be kept clear of trees which have
the potential for extending deep roots into the basin embankments. After
extended periods of time, this growth can lead to the development of channels
for contamiinants to leak out of the basin.
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Drawings
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Appendix B

Field Operations

Q-156



FIELD OPERATIONS

The general field procedures employed by Law Engineering Testing Comany are
summarized in ASTM Specification 0-420 which is entitled, "Investigating and
Samp 'ng Soils and Rocks for Engineering Purposes." This recommended practice
lists recognized methods for determining soil and rock distribution and
groundwater conditions. These methods include in situ test methods as well as
borings.

Borings are drilled to obtain subsurface samples using one of several
alternate techniques depending upon the subsurface conditions. These techniques
are:

a) Continuous 2-1/2 or 3-1/4 inch 1.0. hollow stem augers;

b) Wash borings using roller cone or drag bits (mud or water);

c) Continuous flight augers (ASTM Spec. 0-1425).

These drilling methods are not capable of penetrating througn material
designated as "refusal materials." Refusal, thus indicated, may result from hard
cemented soil, soft weathered rock, coarse gravel or boulders, thin rock seams, or
the upper surface of sound continuous rock. Core drilling procedures are requirec
to determine the character and continuity of refusal materials.

The subsurface conditions encountered during drilling are reported on a fielc
test boring record by the Chief Driller. The record contains information
concerning the boring method, samples attempted and recovered, Indications of the
presence of various materials such as coarse gravel, cobbles, etc , and
observations of groundwater. It also contains the driller's interpretation of the
soil conditions between samples. Therefore, these boring records contain both
factual and interpretive information. The field boring records are on file in our
office.

The soil and rock samples plus the field boring records are reviewed by a
geotechnical engineer. The engineer classifies tne soils in general accordance
with the procedures outlined in ASTM Specification 0-24.88 and prepares the final
boring records which are the basis for all evaluations and recommendat'ons.

The final boring records represent our interpretation of the contents of the
field records based on the results of the engineering examination ano tests f "-e
field samples. These records depict subsurface conditions at tne specific
locations arid at the particular time vnen drilled. Sol' conditions at otme
locations may differ from conditions occurring at these boring locations. Also,
the passage of time may result in a change in the subsurface soil and groundwater
conditions at these boring locations. The lines designating the interface petween
soil or refusal materials on the records and on profiles represent approximate
boundaries. The transition between materials may be gradual. The final recoros
are included in this Appendix.

The detailed data collection methods used during this study are discussed on
the following pages in this Appendix.
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SOIL SAMPLING PROCEDURES

PENETRATION TEST AND SPLIT-TUBE SAMPLING

Penetration tests and split-tube sampling are normally conducted in the
drilling operations. The standard penetration test provides samples for visual
examination and classification tests.

The standard penetration test and split-tube sampling are conducted
simultaneously according to ASTM Specification D-1586-67. At regular intervals,
the drilling tools are removed and soil samples obtained with a standard split-
tube sampler connected to an AW-rod. The sampler is first seated six inches, to
penetrate any loose cuttings, then driven an additional foot with blows of a 140
pound hammer falling 30 inches. The number of hammer blows required to drive the
sampler the final foot is recorded and is designated the "penetration resistance".
Representative portions of the soil samples obtained from each split-tube sample
are placed in glass jars, sealed and transported to our laboratory.

Descriptions of the split tube sample and the penetration resistances are
shown on the attached "Soil Test Boring Records".

UNDISTURBED SAMPLING

Split-tube samples are suitable for visual examination and classificationtests but are not sufficiently intact for quantitative laboratory testing.
Relatively undistrubed samples are obtained by pushing sections of three inch
0.0., 16 gauge, steel or brass tubing (Shelby tube) into the soil at the desirec
sampling levels. This procedure is described by ASTM Specification 0-1578-67.
Each tube, together with the encased soil, is carefully removed from tne -round,
made airtight, and transported to the laboratory. Locations and depths of
undisturbed samples are shown on the "Soil Test Boring Records".

MONITORING WELL INSTALLATION

The wells installed for groundwater monitoring were constructed in general
accordance with the USEPA Procedures Manual for Groundwater Monitoring at Solid
Waste Disposal Facilities (EPA/530/SW-611, August, 1977). Typically, the
monitoring wells consist of a section of 2-inch I.D. schedule 40 P"C solid wal'
pipe fitted mechanically to a slotted section of PVC pipe placed at the 'ower :]
feet of the installation. The slotted section is protected by a tackfil '3f clear
fine gravel completely filling the annular space between the borehole ard the
pipe. The annular space above the gravel is sealed utilizing bentonite pellets.
Above this, cohesive soil backfill is employed to within 3 feet of the existing
ground surface. A surface seal of portland cement is then placed to ef;ectivel/
seal the installation and preclude the entry of surface waters. The PVC assenmo'v
projects above the ground surface approximately 2 to 3 feet and is furnished wi-n
a PVC cap. Following installation, all wells were adequately developec in orcer
to provide representative groundwater samples.
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FIELD VARIABLE HEAD PERMEABILITY TESTS

Field variable head tests are used to determine the in situ permeability of
soils. In performing field variable head tests, water is removed from the bore
hole and the resulting groundwater level is measured. The water level is then
allowed to rise while readings of the groundwater level are taken at predetermined
time intervals. The data provides a means of calculating the permeability
coefficient. The results of these tests are included on the subsurface cross
section in Appendix B.

The variable head permeability test is best suited for relatively impermeable
soils. If the permeability is very high, the rate of water rise is too rapid to
obtain accurate readings or to have enough time intervals to compute an average
permeability.
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MONITORING WELL DATA

LOC-HEED-GERG IA CC1PANY
MARIETTA. GEORGIA
OB NUMER 9101

MONITORING GROUND GROJNOWATER GCUNDWATER
VL LE-ATCN OLT3 ELEVATICN

B-1 43 1064.6 28.6 1036.0

8-2 30 1052.4 18.1 1034.3

8-3 30 1051.3 22.9 1028.4

8-4 30 1050.0 23.7 1026.3

B-5 29 1070.8 27.0 1043.8

1
8ELCW LAM S.RACE, IN FEET.

2
ELVA'rICNS BASED ON BENC- MARK AT BUILDING 8-90 AS SI-WN ON
DRAWING PE:Z9-C. 10-R3413-1 PROVIDED BY LOCKHEED.

3
1N FEET BELOW LAND SURFACE, MEASURED ON JANUARY 26, 1981.
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K Y TO CLASSIFICATIONS AND SYMBOLS

CORRELATION OF PENETRATION RESISTANCE WITH
RELATIVE DENSITY AND CONSISTENCY

No. or 0%LOWs N ftalATI'. OEN.M.

4-Iov LOase
SANDS

Is-soPiS

so-so cENIE

0VEN so vERY CENS:

COfts IsTNCv

s-S VENT *orr

1-: Sowr

SILTS AND CLAYS A-8 to"5

195Se VRNT STIPI.

30-50 NIA00

SYM9OLS
13 -Umcf3-ruxvo sAJpLE cue) cEcocpqco

M ~ -Uaois-rumoso sA#4pLE (11? Nar mcco~gPED

101/.. -Numssw oP SLOWS (low To onive THeSOO NUN. SuENp O, INcmas (z)

Apt s, ,.X -Coma ISmEL. sixts WHIC. osTAiN comegs ti-i,. I-% /a ^mo 1-1 /a ,mcms I

DIAMI!EN REsPECTIVELy

*5% -PERCENTAGE (811 or mocx come Necovzoto

moo .ROlex qu^tjTYe comaATOHO CONE .. r AE T o4 ON .%R INCHES L-ONG

-W~rEN TASLE AT LEZAST IA 101105 APFEN ORIL4-4IG

-WrnTAsLE Iame -Oup On LESS P-rzx oNiILLI

4 -Loss Or ONIll.ING WATrx

A -ATTreNseNO LIIIs TEsTr EPcmom..o

c -CoNsoLIOAIoNrs TETpenwoN4eo

as -GNANSZ ETNROAE

.1 -TNAIL SHEA 6 ES ......M

p -P~oc-rom COMPACTIO% TESTr reNproNIIo

v -FiELo vA-a SHEAR TEtg PERPVONIC0

Is -pcaccwr or NATUNAL. OtsTuNe CONTENT (Io

SOI.TA"-ANQ -PENETRT.AN O RESSTNEGo 01090-U1I N op NO-I.C -IY A~r an 13bMG IM4N7.

SOL APLN s-HO*A PPPIETNATION -irolNe1 -PNUNNIP OP "COWOANCA WITH POTU ..-. a.

PALIN -S .s:9 TO 0-IV± A 2 INCH 0.0.. I., INCH I.0. 31L.IT SPOON SAMPLIN O.E 700?

Com ONE CMI UN IN ACCOROANCa WIT. *STM OESICNATtOI 0 I-4T

TUcwSioTUNIEO SANIPLI.G P.OCCOUNEZ Is MECNISCO SY AST. SPCCIPICATfON 0 1337-67.
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Joe ~U..ax 9101

0. TS0IL

FIRI B MICACEDUS SILTY FINE {
SAND - FILL

7

SILTS AND SANDS WITH CRGANIC
LANDFILL MATERIAL15

4"

1049.e

1044.

23
2 ESE _ ", N MICACEOUS SILTY FINE

SAND - RESIDUAL 1039.

28

VERY DENSE SORCN MICACEOUS SILTY -034.
FINE SAN - PARTIALL Y WEATHRED

1029. - 1 ._

L0 10 2, .

REMARKS: 2 INCH SLOTTED PVC MCNITC ING 'ELL INSTALLED CPCM 33 TO 43 -e---ET
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lbefto " -. D"o 11/__2/_0

Joe W.89. qq Z

________________ -4C."c -9 - 02."_i ,

VERY OENSE SROWN MICACEOUS SzILTY
FINE SA1C - PAR71 ALLY WEAThERED ROCK

43 8RING REFUJSAL AT 43 FEET

1.019. __

REMARKS: 2 :NC--1 3LZTT'-: '/C -CNITC~NG mELL. t.qSTAL .S0 XCM 33 TOC 43 =FF'



soft- ... go -

Joe . 9101

0. 5 TS

LOOSE TO PRM 8OWN CLAYEY

MICACEOU5 SILTY FINE TO COARSE

SAND WITH OCCASIONAL ORGANICS. 107.4

GRAVEL AND DEBRIS - FILL - -

K

1042.4

102.'

1037."

IS SE TAN AM, BROWN MICACLOUS 1032.

SILTY FINE TO COARSE SAND -

RES IOUAL

23

FIF 4 TO OENSE BRCWN IICACEOUS SILTY 102?.

FINE SAND

20 1022. _

BCrING TERMINATED AT 30 PEET

I J

REMARKS: 2 1Ni"-C sLflrTEO Ive_ ICNITCRING ,E-_ rNS _ALLED -PCM 23 "C 30 =Sz "
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Joe .. *a. 9101

__________________________1051.3 a ' ~~

MICACEOLUS SILTY FINE TO MEDIUM SAND

- FILL

LOEORGANIC BROWN CLAYEYMICACEOUS SILTY FINE SAND FILL Il1 I-

12
12 FIRM TO ENSE TAN AND BROW

SLIGHTLY O..AYEY MICACECUS SILTY A

FINE TO MEDILU SAND - RESIDUAL GS 1036.3

26Z
K

L

031.31

23
FIR4 TO LOOSE TAN AND BROWN

SLIGHTLY C..AYEY MICACEOUS SILTY 026.3

FINE SANO WITH OCCASIO'AL THIN

ZONNES OF COARSE SAND

021.3

35 016.3

SCRING 7E.IINATED AT 35 FEE-IT

REMARKS: 2 INCH SLOTTED PVC VV"ITCRING .ELL I S7AL-ED "RCM 20 70 30 --=-
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O ?E¢)w*. l[O IZ13/90

Joe U.660 9101

Ui TUC~G~. uft mow .. * 0
fhap," c..cnvl." .6s *6.E.a..-. .tw a. 00oT

FIlRM TO LOOSE BRW CLAYE-Y
tfl 4ACElUS SILTY FINE SAND WITH J

OCCASIO4AL ORGANICS AND GRAVEL - 104.,

FILL

10400 1 1 Hill

A 103.0 /
GS

18

OENSE TAN ANO 8ROWN SLIGHTLY C.AYEY 1030. c

MICACEOUS SILTY FINE TO "1 DIL SAN0
=

RESIOUAL

23 -- - - - - - 1V
M TAN AlC SROWN SLIG-HTL.Y CLAYEY025.

MIC'cEOUL5 VEY SILTY FINE TO MODIL-1
SAND

1020. - .

33 - S A

OENSE GRAY ANO 5Vl-l'N MIC.CECUS
SILTY 1rN5 To "EDIL21 SAND -0535

SCRING TERMINATED AT 35 9=CET

REMARKS: 2 INCH GLOTTEO OVC ' CNIT0RING N.ELL INSTALLED 9?C A -7 30 ;rEE7

Q-166



Mci Tuti MkuhlI mawIGd 12

DENSE TAN4 GRAY AND BflO.N MICACEOUSI
SILTY FINE SANO - RESIDUJAL

060.8

19-
viRy DENSE TAN GRAY AND SRCAN - - - -

MICACECUS SILTY FINE SAND - RESIDUAL

040.8

iERY :ENSE -AN AND DARK C-PAY
MfC~ACECUS FIN 7 O DAPSE SAND -U ~ ~ .

PAQTIALL nET -PCO PCCK

prpAA.XS: 2 rNCH- SLOTED PVC MCNJITORINrG WELL 1, STALLED =Por 19 TO 29 FE=-

Q-167



Cwt CmI Jo U.wo 9101

sai Tiug Mcnrq MiurNd Za 2
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MICA&CEOI FINE TO ,ARSE SA -
PARTIAL..Y WEATHER0 E M=
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SORING FUAL AT 43 FT L02s.

II

REMARKS: 2 INCH SLOTTEO PVC '.NITCrNG EL. INSTAL..ED FRCM 19 TO 29 =E
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Appendix C

Laboratory Testing
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_AORATORY PROCEDURES FOR SO L TESTING

ATTERBERG LIMITS

A representative sample of sail is tested to determine its Plasticitycharacteristics as an indication of the shrink-swell Potential. The soil-sPlastic index (PI) Is representative of this characteristic and is bracketed by
the liquid limit (LL) and the plastic limit (PL). The LL is the moisture contentat Wiich the soil will flow as a heavy viscous fluid and is determined in
accordance with ASTM D-423. The PL is the moisture content at which the soil
begins to lose its Plasticity and is determined in accordance with ASTM 0-424.
The data is shown on the corresponding Grain Size Distribution sheets in AppendixC.

GRAIN SIZE DISTRIBUTION TEST
Grain size tests are performed to determine the particle size and distributiorof soil samples. The grain size distribution of soils coarser than 0.075 rn in

diameter is determined by passing the sample through a set of nested sieves.
Material less than 0.075 mm in diameter is suspended in warer and the grain size
distribution measured by the rate of settlement. These tests are similar to those
described by ASTM 0-421 and D-422. The results are presented in Appendix C in thform of a curve showing the distribution of particle diameters.

MOISTURE CONTENT
The moisture content of soil is defined as the weight of water in a given soil

mass divided by the weight of dry soil solids in the same mass. Natural moisturecontents are determined in accordance with ASr4 designation 0-2216, The data is
shown on the Soil Test Boring Records in Appendix B and on the corresponding Grai'?Size Distribution sheets in Appendix C.

PERMEABIL Ty TEST
The permeability coefficient of representati/e soil samples are obtained by

laboratory testing of undisturbed samples. A hydrostatic head is applied to the
top of the sample and the quantity of water flcwing through the samole is measurecfor a given time period. The data provides a means of calculating te
perreability coefficient. The results of these :ests are included in Apoendixand on the subsurface cross section in Appendix 3.
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RESLLTS CF LABORATORY PERMEABILITY TESTS

LOCKHEE-GCOGI A COMPANY
MARIETTA. GORGIA

JOB NUIBER 9101

$AMPLE MOIS~TLE

DEPTH DRY WIGHT CONTENT

B-2 5-7 101 21

B-3 14-16 93 26

CONFINI NG

VOID STRESS HEAD PERMEABILITY

RATIO (KSF) (PT (m=

1

0.67 0.3 2 6 X 10
- 7

1

0.82 0.9 2 4 X 10
- 6

THIS VALUE MAY NOT REPRESENT TOTALLY SATVATED

C CITCNS ANDO gCULO BE EXPECTED TO INCREASE

,ITH SATURATICN.
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RSULTS OF ANALYTICAL TESTS

LOCOEED-GEORGIA COMPANY
MARIETTA. GEORGIA
JOB LMeER 9101

GRCI*OWATER SA..E LOCATION
P-2 8-3 E-4 5-51

PH 6.2 5.2 5.4 7.2

6.3 5.3 5.4 7.0
6.3 5.3 5.4 6.9
6.3 5.3 5.4 6.9

SPECIFI C CONDLCTANC
(*4I0/04 AT 25 C) 1810 1380 810 38

1820 1380 820 38
1820 1380 810 38
1820 1380 820 38

TOTAL ORGANIC CARBON
(MG1.) 42 25 1,1 5

38 24 9 5
38 25 10 6
45 26 11 6

TOTAL ORGANIC HALOGEN
(MG/L AS CJ 1.4 1.7 0.5 0.4

1.5 1.6 0.5 0.5
1.4 1.7 0.5 0.5
1.4 1.6 0.5 0.5

CHLORIDE, 0-
(MG/L) 90 59 70 5

TOTAL IRCN
("MG/L) <0.1 <0.1 <0.1 <0.1

TOTAL MANGANESE
(MG/L) 12 6.8 0.93

PMENLICS
(MG/L) 0.019 0.014 <0.005 <0.005

ISACKGROCjNO mrNITCRING WF.L

Q-17
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GAOLI'JCWATER SAMPLE LOCATICN

TOTAL SODIUML
(M/LA.) 440 280 140 3.3

SULFATE ION, S 04
(MM/A) 600 570 120 3

TOTAL. ARSENIC
(MG/A.) <0.05 <0.05 <0.05 <0.05

TOTAL BARIUM
(MG". ) <0.3 <0.3 <0.3 0.3

TOTAL CAOMIUM
(Mr" ) <0.005 <0.005 <0.005 <0.005

TOTAL CHROML
(MGA. <0.05 <0.05 <0.05 <0.05

FLUCPDEI F*
(MG/.) <0.1 0.1 0.2 <0.1

TOTAL LEAD
(M-am) <0.02 <0.02 <0.02 <0.02

TOTAL M RCURY
(</ <0.0005 <0.0005 <0.0005 <0.0005

NITRATE, N03-N
(MG../) <0.1 <0.1 74 1.1

TOTAL SE.LENILM
(MG/i) <0.2 <0.2 <0.2 <0.2

TOTAL SILVER
(MOA.) <0.05 <0.05 <0.05 <0.35

1
6ACKGCUNO4 MONITOrING aELL
'SU SPEC T VALUE

iQ1



G~LM~WAT~ AM15 LOCCATICN

CMGL) <0.00003 <0.00003 <0.00003 <.00

LINDANE
CMG.-tJ <0.000008 0.00008 <0.000008 <0.000008

(MG/L) 
<0.0003 <0.0003 <0.0003 <0.0003

TOAP9-!EN~E
(MGA..J 

<0.0012 <0.0012 <0.0012 <0.0012

2. 4-0
(WA/L) 

<0.0052 <0.0052 <0.0052 <0.0052

2. 4, 5-TP,.SILVEX
(14GAL) 

<0.0001 <0.0001 <0.0001 <0.0001

Tu I o I Ty
(NTU) 

3100 1000 1700 1800

TOTAL COIFR
(COLONJIES PER l00 ML) <100 NJ <100 NI <100 NJ 1700 NJ

ACOITtONAL INFORMAT ION,

B-5 TRA4CE OF COT
0.18 PPS 2, 4. 5-T (2 (CL?.NS)

B-Z 0.93 PPS METIHYL PAP.ATHICN (Z COLUMNS)
NMRCUS CRAN TspA7S

NOC P:S FCUND IN SAMPLES

1BC~l~~lNCMCNITORING WELL

Q- 178
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1.8 WILSON AND COMPANY
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1.8.*1 GROUND WATERt QUALITY ASSESSMENT REPORT SURFAC~E

IMPOUNDMENT



r
LOCMEED-GEORGIA COANY

A DIVISION OF LOCKHEED CORPO ATION
MARIETTA, GEORG:A I

GROCU._::;ATER QUALITY ASSES5:_q.r REPORT
SLRFACE IMPO . ....

(Indus:.-sal Waste Sludge Disposal Basin) i

AIR FORCE PLANT NO. 6
MARIETTA, GEORGIA

By
Tn Christy
BL Johnson

JU

(S4-031) .. ,,
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SECTION I - EXECUTIVE SL.21L1RY

A groundwater quality assessment has been performed at the hazardous waste
surface impoundment at Air Force Plant No. 6, Marietta, Georgia. This
investigation was undertaken in response to previous analytical data
gathered from an existing groundwater monitoring systam installed at te 
subject surface impoundment. These data indicated that contamination =ay
be emanating from the surface impoundment, triggering regulatory requ::e-
ments for a groundwater quality assessment,

The groundwater quality assessment was performed in a hierarchial mariner;
beginning with indicator studies yielding information about the contaminant

plume, expected groundwater flow patterns and water quality from vari:o.;s
sources within the study area, and ending with the installation and
sampling of monitor wells to confirm the limits of contamination proceecgng

from the impoundment. a
Contamination is migrating from the surface impoundment. These migrar:ng
contaminants form a plume which flows southwest from the impoundment azd
discharge into an adjacent stream. The maximum extent of groundwater
contamination from the surface impoundment is approximately 600 feet so':th
of the impoundment.

Contaminants migrating from the impoundment include heavy metals, organic
priority pollutants, and common salts. The contaminant plume from tze
impoundment discharges into the stream where contaminants are both diluled
and removed to environmentally safe levels. Data gathered during tne
course of this study indicate that the receiving stream meets all kncwt
safe drinking water limits prior to leaving the site.

The distribution of volatile compounds at the site was found to be
extremely complex, owing to the apparent presence of several contamizant
sources other than the subject hazardous waste surface inpoundment.

This document satisfies the requirement for groudwater quality assessmet,
but does not include results of Appendix VIII analyses. These data will e e
furnished separately in the near future.

Recommendations presented in this eport include the following: I
a. Modifications should be made at the B-90 building in order to

abate existing sources of contamination. IN
b. The extent of the volatile organic contaminant plume to the 1

northeast of the impoundment should be determine._. This determination -s
outside the scope of this project.

C. The source of the contaminant plume on the west bank of t-e
impoundment should be determined dnd dU.Le,. liui 'ouk i ou. m
scope of this project.

Q-183



d. Regular monitoring should be performed at the stream prior to the

point of exiting the study area in order to assure that the quaiity of this

discharge does not exceed tolerable contaminant limits.

e. The treatment and delisting of the hazardous waste izpoundment

contents should be investigated as an alternate means of closin-g this

facility.

Q 1
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SEC', IN 17 - CONCLUSIONS Q4D RECC'LME'1AT' NS

Stions -Is report have prese"zed 'a' 5-stgatrve etoK:

te-retat!n of theS- - Sn__

-ZTR O CFICR0 C' NNS

_A', .7

atz::'a ,a r t neI a zone or: 3

-171 for cce:e 1O'.tt or ai- --- - ---

S- -and 3-A are s :t cnsaninated wit" ~c:
r z f2 n t Cancentrati:rs of nearly all of -te c -7L>

t pI meaces tnog s .- Maci
r .. : n ra2 -,: a .. - - ut ti

area,.. a- sr-o. on Plate
rcc 4r~e!_ls :-1,ZLa_ r-

:_- -- &aer cusaIit V > 'si.,5:
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73Ki5.M cllc:t r. _o of sinc is .c rz! inn e I3,-,- TeMK -- :

:5 -'- - . 00039 mg/ I in 2-. fa be! the 2rrA

L-e_ ra tc a -e. alIso elevated in the- plumce ar:e. The lea Ci .omi:-

n: 1z ae - 0 .083 mg/lI whi ch ex-e eds the s afte 1 r icecKg±z t7-

S i , e' ;.. aiates that grour; t-atr -trcepts:e vt-

e:~ e, nrvj in ck J,_9- 790% i~s ccr7,rarnLzae-: Z1 Zl_ :nrz .
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C. DISTRIBUTION AND CONCENTRATION OF ORGANIC CO,. T A IIANTS.

S.Organic compcuzds encountered at the site :-.ciude ph-enols and volatile,
base neutral and acid pricrity pollutants...>e occurrence ac- distributi.en

Cf these ccnpcuods acrZsa the siL' sn:zatc scurces 3' organic .-

t2i.9.1 P otsoer thn t .r itnn <:t " -ii 't7rnis - ---. . .. ...

cnncc..ni only.

~ ~ S~~-.-...Y, 2F2Th.TIw:. E:MI:'; >>J..:.'2:i' C:xz:'N

S- ..::. Decect-zn L:::'oca-:.ns >=:ec~ed

7'ez Ccmpt:tz.s (7 7e) C -

0h~cez~ . 3-2. 3,-6, --5
l~2.-rLchi:-etanS 5. -, -

c.l tc lcrC za5.-. a- ,5 B-3, , BR- ,

.:.ciclor:e:lene 5. ?n-, BR-2, E-, D-1, 1 -i.

- B, B-4, 3-5, ES-1Swuh iene uhizr.ide . - . -', E-5,D; B-4,

u ,BRa2, E-3
1,.:zansdic:.roethvene 5. - 6, R-2, E-5, D-,

Z-7, E-0, SP-1. 0-3, E--,

1.i.I-::.t::ethaze 5. B- ' a,Bi B B "--
- BE-

Trizh~5croetv'yene a. a-., B B-7, R-..

R-2,E- , Z-5, D-1, U-2,

Z-3, D-4. D-5, C-6, B-1,
2-2, T-6, E-7, E-8. SF-I

....: . ..o_ _ _5. -1 - , D-2, S-', 8'-, E-3.
•r3-4, Pump 6, BR-2, E-3

Chloroform D. 2, 0-4

1,2-Dichloroe-hane 5. D-2, D-4, B-1, E-3, E-3, E-7,

ae-Duchlorc pane 5. 1-,, D-4, 0-6, B-4, B-6, E--.

Ease Neutrals (sl
Bis (2-Ethylhe-xyl) Phthalate 5. - R-1, ER-2, E-6, E- .,

3-7, E-S, L-2, E-3, D-l,
0-2, D-3, C-5, B-1, B-3,

Q-186 S-4, B-5, B-6, Fond
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,,., TABLE IV-I (Continued)

Comnound Betection Limit Locations Detected

Di-N-Butl Fhthalae 5. E-I, D-3, D-5, B-11, B-S
i,2-Dic,.oobe ooee n. E-2. D-4, ER-2. E-3 5-1

F Lii0: :tL -'.: = ?- . -

The distribut:o or cr'anic compounds across the site, their origin an!
residence time, is a complex puzzle, the sciuton of Which is becond toe',ncp of thKs ;rojecv.

?,ia sources of :r0:-c : -s___ds, t2':Acs :no i;rficI :,F2cnanvt i-?

aCDarent;y present z the 5 :0," res. A tnrl e: traoecu.s s: e isI suspezted.

sAYte. zs = mat. : - co=;:%nZS have enter'l the grmndwater at toe

B-4C huilding. Tis source is believed to have been in existence tone
enoh to cooroshure organic cCMcunds to the groundwater beneath toe

=poandment area prior to the construction of the impoundent. Cnto thosIre-extstinz: pl'me is superimposed the impoundment leachate. The seepaze
rouad of the ±Onounumeo: precludes any further flow under the impoundment
from the B-90 building, diverting the pre-existing plome to the east,
creating a wider area of ccntaminaticn.

A second source of cotamination is believed to exit on toe west ostk -

the stream. This source may be the materials landfilled in this area. crJidustrial lea:ae to tZe west aod north.

A ; irz n.:r: :Z orznnc coniamlnazts pay ex:st and be th" source : coo-
tuonoants on toe (E-1 -0-2--4) area. A alternate exolanation is that
these contaninants originated at the B-90 building. Flow patterns and
inorganic aaayses in the (B-6)-(D-2)-(0-4) area suggest that contaminants
in this area are not from the impoundnent.

Me distribution of organic compoonwt across the vire is no, cunsisteno
with the distribution of inorganic compounds from The surface impoundment Ior the fow patterns in the impoundment area. Distributions for the

various compounds are discussed individually in the following paragraphs:

I. Phenols 4ere dereoted at only five locations among the "B" and '_ I
series wells. Alhougn phenols do appear to be mzgrating from the impound-
ment as indicatea by their detection in wells B-2 and B-3, the detection or
these compounds in wells D-5, 0-6 and D-7 indoca, the presence of a second
source. Flow from the imyoundment does not appear to be capable of trans-
portin phenols to C-!, D-6 and D-7. The concentration of phenol in F-2

andB-3 is C 026 an. 0.011 mg/I, respectively. The concentration of
"henols at D- sod D-o is 0.005 and 0.006 mgil, respectively.
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I..The hig~ht caetrt of phnlis erncountered above the seep area

I(point S-)na thedof the stream. anparcntly from an extrane-,us

rapidly diluted afterC i cma. 2. h tection Imlt thr,!-z:
!;trarn Stationi S-13. *:enol are~ bi,!!.) t: , etc Da * t C 5: -.1-I 5tre:1:a station S-1.

s-cnon Plate IV-3. 7his cct;r~r-d to m:atng fr7 --

ore-7 a.r-

-t~ ar Z. cr a' I. -tact

flo pa--:Is 5 evc-"--;
3-1 -.. . area tc s 7'7v
Ou4 : the strean: a ta:: -e rba:.:

.11,auia. onuz'e r:: Plate .~'. Tha p' e--am a.cer.-
ttained at the cu:-.-r e:sr astaticn t:i
hat point dor.stream.

fr: thea:: - t- -teM

z i .aina t1i 2 zJ s- Sc 5 .. t p.-:
1 a:.,g a", the Su:~~;et '-3 from the d:

sllct. d move in the alr -: e~stablished p'-- area s--,th and east c
t. The nc.--e3s' pc-t-:zn of the :uecan te ex-ectr :7.

the (D-2> - area. Ste etzrer I.-ha
,= move t--

d 1,2-Oichlor: orooa.,,e This ccmpcunrd has a -istribut:n
rated in a narrow area si')utzeast of the sarfnce imp :-undmern: a-s'
?late r7-6. Bec2use ',2-5Icth ropr-.anc -as not found in the 77:Dci.- 7-

20re waters it is do 'fl h-.: the roncrentralti. :f 1, -Dicblorop-rn -7ml2el -4 originated fr-^i th,! :7-oun~emt. 7'a: lazk cz: any; cnow*'
tami~nation in ;ells :-4, D-2-, D-5 an". :-j ~an implicate a s !-
S~ou:ce . This plumepbaK o-iginatedj ir tre la-adfill. This r= :T
interact with tne stream1 as incicated by tr-e strea7m survey. I1 C
2'rC'a:;" iv 2-4, can tzep~t~ ta move wit±.-i tze i7.2rundament

pi~r~bcun~dary in a s:-mth-.;est direction tc te s::-ean. The port- f t
:L~eat D-6 car, be ex~pected to move sou-r eaac to be interce-pto-. -Y
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e. Trichloroethylene. Analyses indicate the presence of four sepa-
K rate sources for this plume. Present data do not facilitate the develop-

A ment of isocons'at each of these sources. However, the cqntamination from
the surface impoundment is apparen defined. Isocons have been
drawn for the highest concentrations of trichloroehylene in the study
area. These are shown on Plate IV-7.

*One source of Trichloroethylene contamination is believed to occur at the

B-90 building, resulting in low level concentrations :n B-7, B-6, E-1 in
BR-i. A second source or sources appears responsible for trichloroethy.tne
contamination in E-5, D-3 and E-6. Both of the areas are located so as to
preclude the flow of water from the surface impoundoent. Inorganic con-

Pstituents at both locations indicate that contamination from the surface
impoundment has not occurred. Flow from the (E-5)-(E-6) area will be east
to the secondary stream. Flow from the B-90 area should be south to the
(D-2)-(B-6)-(D-6) area, with the car: side of the pluze area at E-1 nc'::g
east.

Trichloroethylene in the (B-2)-(-3,-(B-4)-- area is probably from tte
impoundment. The lack of any inorganic contaminants in the (D-5)-(L-2)-
(D-4) area strongly favors a separate source for the contamination found in
this area. The extent of trichloroethylene in areas downgradient and
southeast of the surface impoundment has probably achieved its max:mum
extent, while contaminants at D-6 will apparently migrate southeast to be
intercepted by the secondary stream.

f. l,2-Transdichloroethvlene. The distribution of this compound is
shown on Plate IV-8. Two basic areas of ccontamination are shown: an area
south of the surface impoundment and an area on the west bank of the
stream. The area on the west bank favors a source other than the surface
impoundment.

D. RATE AND EXTENT OF CONTAMINATIOn;.

Wilson Laboratories believes that the actual extent of both inorganic and
organic contamination from the surface impoundment is equivalent to the
area defined on Plate IV-l. This area is surrounded cn the north, east and
southeast by contaminants apparently derived from other sources. It wcid
appear that a plume or plumes from other sources also exists on the west
bank of the stream.

The contaminant plume from the surface icpoundrent is believed to have
established its maximum extent as shown on Plate I',-1 The rate of flow
within this plume varies from approximately 17 to 90 feet per year. :he

S plume is intersected by and discharges into the stream.

Data suggest constituents contributed to the stream b,: the impoundment are
either diluted, as in the case of inorganics, or removed, as in the case of
volatile priority pollutants, prior to the stream leaving the study area.
Data indicate the stream water leaving the site is free from harmful con-
centrations of any constituent and would be considercd a safe drinkzg
water supply by any standard.
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Data gathered from the three bedrock wells installed at the site indicate
that contaminants from the residual soil mantle have entered the site
bedrock. Contamination was detected in the upgradient position bedrock
Well BR-i, which penetrated to a depth of 93 feet below ground surface.
Contamination was found in downgradient Well BR-2 which penetrated to a
depth of 79 feet below ground surface. Well BR-3 which penetrates to a
depth of 230 feet was found to be free from contamination. This well
sampled formation water at a depth of 183-221 feet.

As discussed in Section III, the flow pattern of go:undwater through
bedrock is ill-defined.

In general, it can be said that the net transport of water through the
bedrock will closely parallel flow in the residual soils; moving toward the
center and down the valley. The impoundment plume is located adjacent to
the stream which serves as a groundwater discharge zone from the bedr::'.
For this reason solutes from the impoundment have little impetus to enter
the bedrock. The bedrock surface is irregular and can be expected to be
recharged from the directly overlying residual soils. The pumping of Wells
BR-i and BR-2 for sampling purposes may have induced contaminant flow i=to
these wells from the residual soils.

This document satisfies the requirements of the groundwater quality assess-
ment plan with the exception of Appendix VIII analysis data. Pursuant to
the 21 September letter7 from Georgia EPD to Lockheed, these data will be
provided separately in the near future.

E. RECO f lDATIONS.

The following recommendations are forwarded based on the analytical results
and conclusion of this study:

I. The B-90 building should be modified such that the disposal of all
industrial wastes will be to the Lockheed Industrial Waste Plant rataeo
than to the existing septic tank-leach field system. In addition, an
enclosed industrial solvent storage area should be constructed for tZis
building and administrative steps taken to assure that all personnel are
instructed in and carry out the safe disposal of solvents.

2. The extent and fate of the plume extending east from the B-90 buildizg
should be determined, but this is considered outside the scope of this
project.

3. The source or sources of contaminants to the stream west bank should
be determined and, if possible, abated. This work is also outside the
scope of this project.

4. The stream should be monitored at station S-0 and analysis made for
common ions, heavy metals, organic priority pollutants and phenolic co--
Pounds in order to assure that the present high quality of water leavo g
the site is maintained. This monitoring should be performed in acc rdance
with Georgia EPD requirements. No remedka action other than that prov.:ed
by the natural enviro=-nent is recoJended.
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5. Analysis of the impoundment contents shows that these materials would

not meet the definition of a hazardous waste if the organic priority pollu-

tants were removed. Removal of these compounds and delisting of the sludge

would allow the disposal of this sludge in a permitted industrial 
lancfilI

Such disposal would, in all probability, be more economical than di5:osi

in a hazardous waste landfill, as well as being environmentally safer. F:

these reasons, we recommend that Lockheed-Georgia undertake an engineeri=g

and economic investg;ation of this treatment and ds:aosal optics.

Q1
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SYNOPSIS

I A geotechnical investigation was conducted by Hanson Engineers, Inc. to

investigate the stability and seepage conditions for the embankmet.ts of the

5 existing Waste Impoundment at the Lockheed-Georgia Company in Marietta,

Georgia. The investigation and subsequent stability analyses indicated that

adequate stability factors-of-safety exist for the idealized cross sections

that were studied. Considerations of the seepage conditions (as they relate to

the structural integrity of the embankments) indicate no apparent areas that

I may adversely influence the embankments' structural integrity.

I
I
I

Q-i94



L VvILSoN LS. 0" N

(ZCOMPAN4Y .Ar.mO

I -L0@*4 IRSULA~t~mill-,T TS Gasf s 62rOA

22 October 1984

Lockheed-Georgia Company
86 S. Cobb Drive[ larietta, GA 30063

Attn: J.H. Lucas
Dept. 49-11

Re: Dike Structural Integrity
Groundwater Assessment Plan ImplementationrPurchase Order No. CA 95072
Register No. B5454
Subcontract Agreement No. 03 84 528

r WCZA File: 84-031

Dear nr. Lucas:

it is our opinion that the Geotechnica. Zngineer ng Report on Lockheed's
Surface Impoundment prepared for us by Hanson Engineers, Incorporated,
satisfies the intent of 40 CFR Part 264.226(c). This report is included in
our Groundwater Quality Assessment Report as Appendix B.

Our opinion is based on the fact that the Hanson Report is a certified
document by a qualified engineer (George F. Jameson, Georgia P.E., Registration
No. 14604) who states the following:

I. "The investigation and subsequent stability analyses indicated that
adequate stability factors of safety exist for the idealized cross
sections that were studied. Considerations of the seepage conditions
(as they relate'seohe structural integrity of the ebankmeats) indicate
no apparent areas that may adversely influence the embankments' structural
integrity." (Second and third sentences of the synopsis appearing
immediately after the Table of Contents.)

2. "..., it is Ranson Engineers' opinion that the embankment is in a
structurally stable condition." (Portion of last. sentence on page 17
of paragraph titled Results.)

3. "This seepage, though important in considering possible contamination
of the groundwater, does not appear to adversely influence the embankment
stability." (Fifth sentence on page 17 of paragraph titled Seepage
Considerations.)
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I
J.H. Lucas
22 October 1984
Page 2

4. "It is not considered necessary to modify the existing embankment to
improve its structural integrity or seepage conditions (as they relate
to stability)." (First sentence on page 18 of only paragraph in

* section entitled RECOMMENDATIONS.)

The Hanson Report addresses the horizontal stability of the dike and the
affect of seepage and provides backup data and calculations to support the
opinions therein as required by 40 CR Part 264 .226(c). We therefore

submit that the entire Hanson Report included as Appendix B of our Groundwater
Quality Assessment Plan is the required certification of dike stability byf a qualified engineer.

In the eight copies of the report furnished you for permit application
I purposes, Mr. Jameson's seal did not reproduce. Therefore, we are enclosing

ten copies of the page on which his seal did reproduce.

If you have any questions or require additional information, please contact| Us.

WILSON & COMPANYI 2 ., *

ierbert H. Bassett, P.E.

I
I
I
I

I
I
I
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1.8.3 CH{EMICAL WASTE TREATMENT FORt INU~iSTRIAL WASTE
TR{EATMENT PLANT B-10
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SECTION I - EXECUTIVE SUMfARY

This Engineering Report has been completed to present alternatives for the
treatment of phenolic compounds and waste stream reduction measures for
chemical milling operations at Air Force Plant No. 6 operateG by the Lock-
heed Georgia Company, Marietta, Georgia.

Several methods of chemical reduction of phenols as well as biological
reduction were considered. Of these, the biological method has been recom-
mended to be applied on the basis of both initial cost and operating costs.
This method requires only the addition and maintenance of mutant bacteria
in the existing activated sludge basin. Although a relatively new pro-
cedure, effectiveness has been proven at other similar operations.

This method can be applied and the effectiveness confirmed for an initial
cost of approximately $6,000. The length of trial is expected to be three
months.

None of the physical/chemical methods considered would be cost-effective.
And, there are no other known methods to be considered further.

6Therefore, should the mutant bacteria be not effective, Lockheed should
consider negotiating with the Georgia EPD for an increase in their NPDES
Permit Limit for phenolic compounds.

LWith respect to waste stream reduction, two methods of removing aluminum
from chem mill solution were considered. One was the precipitation of
tri-calcium aluminate by lime addition and the other was the crystallization
of alumina tri-hydrate. Of these methods, precipitation using lime is not
economically feasible, because of the extended payback period of 3.7 years.

iThe crystallization process can be an effective method to remove aluminum
from chem mill solutions. However, crystallization is not effective at the
operating concentrations of free aluminum at Lockheed. The crystallization
process developers require a feed to the crystallizers of 5.4 to 6.0 oz/gal
of aluminum as determined by atomic absorption. This corresponds to approxi-
mately 7.3 to 8.2 oz/gal as determined by titration. The desirable operating
range at Lockheed is 4.5 to 5.0 oz/gal as determined by titration, although
a range of 5.3 to 6.0 oz/gal can be tolerated.

Addition of a thermal evaporation/vapor recompression step to increase the
aluminum concentration ahead of the crystallizers and improve the effec-
tiveness of crystallization was considered. However, evaporation of the CM
solution concentrates the caustic as well as aluainum. This increased
caustic concentration raises the aluminum solubility which precludes crystal-
lization until the temperature is depressed below practical limits.

If the operating concentration of free aluminum were to be increased,
crystallization might be viable. Since this is not practicable, it is
recommended that Lockheed continue to transport the spent chem mill solution
for treatment and disposal by others.
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I SECTION 11 - GENERAL

IA. INTRODUCTION.

This Engineering Report discusses additional industrial waste tieatmentI capabilities and waste stream reduction at Air Force Plant No. 6, Marietta,
Georgia, operated by the Lockheed-Georgia Company. The additional capa-
bilities are for the treatment of wastes, generated by paint stripping
operations and penetrant inspection processes. The waste stream reduction

is for the chemical milling operations at the B-91 Building (Chem Mill
Facility).

1 Current operations have been such that the effluent from the Third Level
Treatment Facility has been out of compliance with respect to phenolic
compounds concentration. The Lockheed N!'DES Permit Limit for these haveI been established at 5 micrograms per liter (5 pg/l). The effluent has
contained concentrations in the range of 25-30 pg/i on numerous occasions.
These occurrences have necessitated the additional treatment considerations

for phenolic compounds removal discussed later in this report.

Current operations at the B-91 Building are such, that at current produc-
tion rates, the buildup in the caustic etch (milling) solution has required
the replenishment of the solution. In 68 weeks of operation, approximately
200,000 gallons have been replaced on two occasions. Since no facilities

exist to treat these significant slugs of high pH, heavy metal-bearing
wastes, waste stream reduction by regeneration to recover the caustic has
been considered later in this report.

* This section of the report discusses current operations at Lockheed with
- respect to paint stripping, penetrant inspection, chemical milling and

industrial waste treatment; and presents recommendations for additional
chemical waste treatment and caustic etch solution regeneration.

The analysis of design, estimates of construction cost, and proposed con-
* struction schedule appear in sections that follow.

This report satisfies the requirements for the Process Studies and Concept
Report Portion of Title IA, Architect-Engineer services in accordance with
Lockheed's Statement of Work dated 28 August 1984, as revised 26 January

1985 and as amended by the U.S. Air Force, ASDIPMDA letter of 21 March
1985.

B. CURRENT OPERATIONS.

1. Paint Stripping. The only phenol-bearing paint stripper currently in
use at Lockheed is a Turco product #5212 containing methylene chloride,
lactic acid, formic acid and phenol. This stripper is used primarily at
the B-3 Hangar to strip polyurethane coatings. The material is brushed on
with brooms, allowed to soften the coating and rinsed off with a water
spray. Several applications with some rubbing are required. The annual
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usage, although quite low (1,320 gallons per year), contributes signifi-
cantly to the industrial waste load. However, these phenols are readily

amenable to treatment afforded by the existing waste treatment facilities.

Although there has been no phenolic stripper used in the B-78 Building
(Paint Hangar) in the last 18 months, there has been past occasional use.
On these occasions, small quantities (one to two gallons) from the B-3
Building stock of Turco #5212 have been used.

Waste effluent from the B-78 Building is discharged to the IWO system via a
surface flow equalization pond.

Analysis for phenolic compounds of a pond sample .taken 9 May 1985, showed
that none were present.

Turco #5212 contains 18 percent by weight of phenol so the contribution of
this operation is approximately 13,600 pounds per year of phenol. It is
Lockheed's desire to eliminate the use of phenolic strippers as soon as
practicable. Lockheed is proposing to remove polyurethane coatings by
shell or plastic blast techniques instead of phenolic strippers. Blast
facilities will not be available, however, for one year or less.

The Paint Stripper Treatability Study completed by Wilson Laboratories in
August 1980 was performed on paint strippers being used by Lockheed at that
time. These strippers were Turco Products #5351, #5873 and #6017. Of
these, Lockheed is currently using only #5873 on a limited basis. This
stripper is a basic solution containing methylene chloride and ammonia but
no phenols.

The treatability study concluded that these strippers were amenable for
reduction using ozone in the presence of ultraviolet light (ozone-UV),
flowed by biological treatment for further reduction.

2. Penetrant Inspection (Zyglo). The Zyglo inspection process at Lock-
heed generally consists of a part being coated by a viscous penetrant
through spray or immersion. Next, the part is sprayed with water and then
sprayed or dipped in an aqueous solution of penetrant emulsifier to remove
excess penetrant. The part is then sprayed or dipped to rinse residual
penetrant and emulsifier. A developer step can be added to enhance the
penetrant that may be remaining in any cracks or flaws.

Of primary concern in this report is the penetrant emulsifier in use at
Lockheed. The emulsifier is a product of the Magnaflux corporation called
ZR-10A and consists of the following:

a. CIO to C12 Alkyl Benzenes - 5 percent
b. Ethoxylated Alkylphenols - 43 percent
c. Glycols and Glycol Ethers - 52 percent
d. Fluorescent Dye - 0.02 percent (tra:e)

The alkylphenols could be a contributor to the problem of phenolic compounds
in the 'hird Level effluent because test methods are non-specific for
phenol versus alkyl phenol.
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The emulsifier appears in several process tanks in Cost Center 42 or process
areas in the B-i Building. The tanks are:

a. Q-701, an Emulsifier Dip Tank in the Apple Line of 138-gallon
capacity.

I b. Q-702, a Manual Rinse Tank for ZR-IOA in the Apple Line of 138-
gallon capacity.

Ic. Q-707, a Spray Rinse Tank for ZR-10A in the AB process area in
the B-i Building of 8,980-gallon capacity.

d. Q-708, an Emulsifier Dip Tank in the AB process area of 8,980-
gallon capacity.

t. Q-714, a Spray Rinse Tank for ZR-I0A in the Apple Line of 15,000-
gallon capacity.

f. Q-715, an Emulsion Spray Application Tank in the Apple Line of
I 15,000-gallon capacity.

The emulsifier tanks Q-701, Q-708 and Q-715 contain a 33-1/3 percent by
volume concentration of ZR-10A. The concentration of ZR-IOA in the rinse
varies, but the maximum is estimated to be 1 percent by volume.

The Magnaflux Emulsifier Treatability Study completed by Wilson Laboratories
in August 1980, concluded that ozone-ultraviolet, hydrogen peroxide-ultraviolet
and hydrogen peroxide-iron-ultraviolet treatment processes were all technically
feasible methods for treatment of penetrant emulsifier wastes. Each of
these oxidation processes break the refractory organic compounds intobiodegradable species. Without this intermediate oxidation, the emulsifier
is not amenable to further reduction at the sewage treatment plant and the

* Third Level Facility.

The treatability study was performed on two solution- concentrations--a one
percent by weight solution and a one-hundredth percent by weight solution.
Various concentrations may be discharged from the process area.

Prior to the startup of the Third Level Facility in 1975, a spill occurred
from a line break at Q-708. The spill reached Nickajack Creek withoutabatement other than dilution. This has been the only loss of material

from Q-708; there has been no requirement to dispose of its contents. This
tank is currently isolated from the collection systems. The rinse tanks
for ZR-iOA emulsifier drain to the IWO sewer.

Incineration of emulsifier rinse waters was considered briefly in the
study, but was discounted because of the substartial capital cost and the
large energy requirements for the evaporation of water.

3. Chemical Milling. Chemical milling operations at the B-91 Building
consist primarily of aluminum removal from C-bB parts using a caustic solu-
tion at elevated temperatures. In order for the caustic solution to mill
parts satisfactorily, the solution must meet dn operating strength window.
The window currently in use at Lockhee$. as follows:
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TABLE II-1. OPERATING WINDOW FOR CHEMICAL MILLING SOLUTION

Amounts

Parameter Minimum Maximum Operating

Sodium Hydroxide, oz/gal
as 100% NaOH 12.9 17.6 13.0-17.5

Aluminum, Free, oz/gal 2.5 10.2 2.5-7.0*
Sodium Bisulfide (NASH),

oz/gal as Na S 1.0 4.0 2.0-2.5
Temperature, 01 (-C) 190(87.8) 210(98.9) 195(90.6
Etch Rate, mils per

minute per surface 0.8 1.5 1.0

*Ideal is 4.5-5.0 oz/gal of free Aluminum determined by titration.

kThis would correspond to 2.9 - 3.2 oz/gal by AA.

At the current production rate, which is below both earlier and future
projected rates, a buildup of free aluminum occurs at a rate of 0.05
oz/gal/wk. Earlier production rates caused a buildup of 0.2 oz/gal/wk.
Future peak buildup amounts are projected to be 0.3 oz/gal/wk.

WScheduling of production at the B-91 Building is determined by lot amounts
of shipsets. The schedule for milling is currently as follows:

Lot # Shipsets Begin Duration Operation

1 6 11/83 4 mos. 2 shifts/5-days
2 9 11/84 6 mos. 2 shifts/5-days
3 16 11/85 8 mos. (1)
4 19 11/86 10 mos. (2)

(1) Will probably require 3 shifts or 7-days per week operation
(2) May require 3 shifts/7-days operation

At present, thirteen shipsets have been completed and work is in progress
on the fourteenth. There are an estimated 5,500 parts per shipset with
approximately 8,000 pounds of aluminum being removed from each shipset.

The caustic etch system at the B-91 Building consists of several milling
tanks; a piping network and recycle pumps; surge and storage tanks; heat

Sexchangers and a clarifier. The nominal volume of the caustic system is
350,000 gallons.

The sodium hydroxide and NASH window ranges can be maintained by the addi-
tion of new chemicals. Once the free aluminum ccntent exceeds the desired
window concentration, the system must be decanted to remove spent etchant.

The system was initially charged with 350,000 ga-lons of new etch solutionLi in late 1984. Since that time, 200,000 gallons of spent etchant has required
replacement on each of two occasions.
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I This study compares two methods of solution regeneration so that the etchant
can be returned to the system instead of requiring waste treatment andIdisposal. The two methods considered are:

a. Precipitation Process - Removal of the free aluminum by lime
addition to precipitate tricalcium aluminate.

b. Crystallization Process - Removal of the free aluminum by the
physical crystallization of aluminum trihydrate at controlled temperature.

4. Industrial Waste Treatment (IWT). Both the paint stripper and emulsi-
fier containing wastewaters are discharged to the iidudtrial waste-oily
(IWO) collection system. The current IWO treatment consists, in general,
of the following:

a. The IWO Pumped Storage Tank for flow equalization.

b. The IWO Flocculation Basin for free oil removal, pH adjustment,
chemical coagulation and hexavalent chromium reduction.

I c. The Dissolved Air Flotation Clarifier for additional free oil
removal and emulsified oil removal.

d. The Neutralization Basin for pH readjustment and precipitation of
chromium and other metal hydroxides.

e. Biological treatment at the sewage treatment plant (activated

sludge) and additional physical/chemical treatment at the Third Level
Treatment Facility.

Im During the design of the IWT Plant Rehabilitation (B-10 Building) in 1970,
specific treatment steps for phenol removal were not provided because at
that time, the amount of phenol contamination was slight. Further, budgetIconstraints would not allow provisions to be made.
Also, the appearance of phenols in the Third Level effluent was not evident
until after the C-5B program began.

There are other possible sources of phenolic contamination in addition to
that from paint stripping and penetrant inspection operations. They are:

a. From unknown sources at the Atlanta Naval Air Station (NAS)

b. From unknown sources at Dobbins AFB

C. From other sources at Air Force Plant So. 6, such as in house-
keeping or other cleaning compounds in various tusage throughout the Facility.
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C. RECMNgDAT IONS.

1. No additional equipment should be purchased to pretreat the paint
stripping wastewater due to the possible discontinued use of phenolic
strippers and the fact that the present system plus the additional treat-
ment added for the dilute penetrant inspection wastewater treatment shouldU adequately treat the phenols and methylene chloride in the paint stripping
wastewater.

2. The concentrated penetrant inspection wastewaters should be incinerated
in the existing waste heat furnace should future disposal be required.

3. The refractory phenolic compounds, ethoxy alkyl phenols, in the dilute
penetrant inspection wastewaters should be treated by the addition of a
special bacteria to the existing second level activated sludge basin.
These bacteria are supplied by Chem Crobe among others, and have demon-
strated biological destruction of ethoxy alkyl phenols.

4. The chem mill waste generation process using aluminum crystallization
cannot be implemented to regenerate the chem mill solution. The process is
not effective for the design conditions of 14 oz/gal of caustic and 3 to 4
oz/gal of dissolved aluminum as determined by Atomic Absorption Analysis.

5. The chem mill waste regeneration process using lime precipitation
should not be implemented unless the projected operating time is more than
four years at an average aluminum mill rate of 3,960 lbs Al/wk.

6. If the lime precipitation process is used, then a new horizontal belt
vacuum filter should be purchased for the system.
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GKUUND WArER MONItORING FIELL IAPLEAENTA:TIN ?RoGu(M

Site GI Previous Scope of Work

Wilson and Companies Architects and Engineers

1. Preliminary inorganic constituents survey

2. Impoundment material characterization survey--Dixie WeiI ioring
Company

3. The electrical carth resistivity survey

4. The stream survey

5. The dike structural integrity study--Geotechnical Engiieering
Report--Hanson Engineering, Inc.

b. Subsurface exploration program for residual soils and hedrock

Q
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Table 7

SHALLOW MOMM-NAE ANALYSIS

Average of Four Replicate Testsa

Sulfate Ion Total specific

SO4  
anqanese Conductance TOC TOX

B-2 600 9 6.3 1,818 41 1.4

8-3 570 12 5.3 1,380 25 1.7

B-4 120 6.8 5.4 81.5 10 0.5

B-5 3 0.93 7.0 38 6 0.5

a Parameters used a indicators of ground-vatar contaInation (40 C03 265.92 "Samp inq and

Inalysis, Federal Register, ay 19, 1980, p. 33240).

Note: Sanples collected in Marc 1981. Further inspection of the GC scan Indicated the
folloving: 1ll B-5 Simple--trace of DO? and 0.18 ppb 2, 4, 5 - T (2 columns);
Well 8-2 Saple-0.93 ppb methyl parathion (2 columns), numerous orqanopbospbates.

Nell -1 was abandoned and replaced by B-4 du to interference vith landfill.

Source: Lay Engineering Testing Coepey U

2
a
U
U
a
I
U
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Part B Application
Hazardous Waste Facility PermitL

'Lcc6hee-d -Geora Ccmpany
A Omma ooag.Croao
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.. '/oc eed .....

A Ow*Sbo ot LoC,!eea Co,'!t'C'
MAwefT. Georg.& 306

26 March 1982

TO: Georgia Department of Natural Resources
Land Protection Branch
Environmental Protection Division
270 Washington Street, S.W.
Atlanta, Georgia 30334

ATTN: Mr. Howard Barefoot

THRU: AFPR/PD
Lockheed-Georgia Company
Marietta, Georgia 30C63

ENCL (A) Chester Laboratories, Laboratory Analysis Report
For Lockheed-Georgia Company, oated 2-24-82

1. Enclosed is a copy of the analyses of samples collected on 23 January oS2

from the groundwater monitoring wells at A r Force Plant No. 6, Marietta, Georgia.
The data are trndered at this time because ... parameters are observed wrnose

concentration or value is Found to exceed the maximum contaminant levels IZstea ;n

the EPA Interim Primary Drinking Water Standards" as reauired by the Federr I Register.

2. Lockheed-Gsorgia Company proposes to collect new samples during &he :-ir
week of April 1982, and will split these to accomplish confirming analyses .ssarate

laboratories. You will be caprised of the second quarter tests as soon as results are
available.

3. Please direct any questions to the undersignea at (404) 424-3295.

Yours truly,

LOCK HEED-GECRGiA C2,vPA,
"

C. F Griffin -

CFG/b '

APPROVED FC1 7'ANS,''I,/1tAL 
'  

" ''"
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4CA ?5-6W05

T-e hstr jgneers Ref. No. 3276-02

March 1, 1982

Mr. Cliff Griffin
Zone 255, Department 49-10

LOCKHEED GEORGIA COMPAnY
South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Griffin:

Enclosed are the results of analysis performed on your Groundwater
Moitoring Wells. This analysis represents the first quarter
requirements under the Federal Resource Conservation Recovery Act.
Samples were collected by The Chester Engineers personnel on
January 28, 1982, as per the attached chain of custody form.

I am confident that everything is in order. If you should have
any questions in reference to any of the analytical data, please
feel free to contact us as we are at your service.

Si -rly,

Ma ender o
Southea Reg na i ctor

DMH:pa / ,

Enclosures

Q
I
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CohesterLaboratores

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Samples Receved: 1/29/82
Report Oat: 2/24/82

Monitorinh Waell Analyses

Source wel
2  

well. *3 We1 '4, wel 05-3

Los No. 82- 611 612 613 614

Dace Collected 1/23/82 1/28/82 1/28/82 1/:3/82

pH. 6.7 5.5 5.2 5.9

Specific Conductance, umhoo/cm 1.310 1,410 940

Tocal Organic Haoe1, jg/L C1 1.167 2,385 743 2,213

Total Carbon, mg/L C 115 83 27 6.8

tnorganic Carbon, mg/L C 68 34 14 5.6

Tocal Organic Carbon, oI/L C .7 49 13 1-2

Arsenic. m/IL As <0.001 <0.001 (0.001 (0.00I

Barium, mg/L Ba 0.1 0.. 0.1 0.1

Cadmium, g/iL Cd 0.02 0.05 0.08 3.31

Chromium, mg/L Cr 0.01 0.01 <0.01 <0.3

Laid, mg/L ?b 0.02 0.01 <0.01 <0.31

Mercury, mg/L Rg <0.001 <0.001 <0.001 .31-.

Selenium, zq/L So <0.001 <0.001 (0.301 <0.301

Silver, zg/L Ag <0.01 <0.01 <0.01 <0.31

Total Fluoride, mg/L F 0.17 0.17 a.-0 0.-8

Nitraces and Nitritces. mg/L N 0.030 0.15 45 0.380

Nitrices, mg/L N 0.018 0.01 0.01 0.031

Nitrates. mg/L N 0.012 0.14 45 0.368

Radium 226, pCi./L <3 <3 <3 <3

Gross Alpha, pCi/L 0 0.3 3 3.

Cross Beta, pCi/L 0.7 5.8 0 ).9

Turbidity, MT 30 30 5.3 39
TotaI Coliform, ,o./100 mL 30 <i0 03

lndrin, 4/I (0.01 (3.31 <3.33 <3... noane, -%IL <0. )l < .3 3 31( .'

Met roxychlor. .%/I <".1. 1 (0. < ("0.-

Toxaphene, g/L 3.5 <0.5 <0.5 <0.3

2,.-0, g/L <1 <i <1 <1I, ,5-TP Silvex, %/. <1 <I- < <

• OI-Ss ,IflmeNr1'OWO ao nalvse$ a**e m C~tOa6C ,If . IMOOS* 3,oCo U,oc ,url,rtfl and aeO'Q,. ,, ' e £^,-.a
*,oft'.on .eev mo Co6,orm '0 OuJhtv |mssrast| UVOIOCOI

...,,4"W C, ,a,us avel n, ca,,. ,, me. ,eteci,oa ,t

Ann Atlo, * Atlanta Chadds Pord - Olias K ingston * Nashwinvle

0-21.L-I



ChesterLaboratories
A o,-l of

-Laboratory Analysis Report

For

Loctkheed-Georgia Company
Marietta. Georgia

samples Received: 1/29/82
Report Oate: 2/24/82

Replicate Analyses
onicorini Well $5-B

Source Replicate $2 RetLicate 43 Re licate 4,

Log No. 82- 614 614 614
Date Collected 1/28/82 1/28/82 11:8/8.

pH 5.9 5.9 5.9

Specific Conductance, uhos/ 47 47 -7

Total Organic Halogenas, ul/L C1 2,550 2,91.5 2,545

Tota. Carbon. sg/1L C 6.8 6.8 6.8

Inorganic Carbon. mg/L C 5.5 5.5 3.5

Total Organic Carbon, mg/L C 1.3 1.3 .3

-1 Z.qOnCagv 4cc -OAIO m '0 1ytV dSS..IfC, itotO-n

• 5jss lat, C ,aus t..a.. , a,1 .cal- "i 4 l c -.

Ann Arbor - Atlafta * Chadds Ford O Dillas Kinglson Nasiville
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LABORATORY ANALYSIS REPORT
FOR

Lockheed-Georgia Company
Marietta, Georgia

Monitoring Well Analyses
(Continued)

Source ell #2 Well 43 Well 44 We'-l 45-3

Log No. 82- 611 612 613 61-.

Chlorides, mg/L C1 55 51 48 3
Sodium, mg/L Na 340 300 162 2.5
Phenols, mg/L PhOH 0.013 0.008 0.009 0.005
Manganese, mg/L Ha 3.3 12 5.2 0.-6
Iron, mg/L Fe 0.45 0.20 0.15 0.:5
Sulfates, mg/L S04  292 495 113 1.9

Q

, I
I

I
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Achtet S..i. 110
Ptennev Arle,,a

Gega 30339
404 955-6W5

Tle he inees Ref. No. 3276-02

May 17, 1982

Mr. Cliff Griffin
Zone 255
Department 49-10
LOCKHEED GEORGIA, COMPANY
South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Griffin:

Please find enclosed your second quarter analytical results
and Chain-of-Custody document as required under the Resource
Conservation and Recovery Act (RCRA) pertaining to Groundwater
Monitoring (40 CTR 265, Sub-Part F).

Data indicates that the maximum allowable concentration for
cadmium of 0.01 Mg/L was exceeded in values recorded for
Wells 3, 4, and 5-B. All other analytical results are within
the established maximum concentration values.

If you have any questions concerning the reported results,
please do not hesitate to contact us.

Very truly yours,

Richard R. Morris
Analytical Sales Representatitve

RRM:pa

Enclosure

Q-218
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ChesterLaboratories

Laboratory Analysis Report
For

T.ockheed-Georgia Company
Marietta, Georgia

Samples Received: 4/8/82
Reono Date: 4/Z9/82

Monitoring Well Analyses

Source Well *2 Well #3 Well *4 aell #5-B

Log No. 82- 2080 2081 2082 2083
Date Collected 4/7/82 4/7/82 4/7/82 4/7/82

1 10:45 AM @ 11:1.5 AM 4 Noon 9:30 AM

pH 7.2 5.6 5.5 6.1

Specific Conductance, umhos/cm 1,210 1,450 850 50
Total Organic Halogens, jg/L Cl 1,000 1,700 540 780
Total Organic Carbon, mg/L C 90 32 1.5 9.6

Arsenic, mg/L As 0.0015 <0.001 0.0060 <0.001
Barium, mg/L Ba <0.1 <0.1 0.1 0.1
Cadmium, mg/L Cd 0.01 0.02 0.04 0.03
Chromium, mig/L Cr <0.01 <0.01 <0.01 <0.01

Lead, mgiL ?b <0.01 <0.01 <0.01 <0.01
Mercury, mg/L Hg <0.001 <0.001 <0.001 <0.001
Selenium, mg/L Se <0.001 <0.001 <0.001 <0.001
Silver, mg/L Ag <0.03. <0.01 <0.01 <0.01

Total Fluoride, mg/L F 0.28 0.20 0.89 0.14

Nitrates and Nitrites, mg/L N 0.018 0.015 0.070 0.056
Nitrites, mg/L N 0.013 0.008 0.008 0.006
Nitrates. mg/L N 0.005 0.007 0.062 0.050

Radium, 226, pCi/L 0.2 (..2 0.2 0.06
Gross Alpha, pCi/L 0.2 1.8 0.3 0.0
Gross Beta, pCi/L 11 2 1 5

Turbidity, STU 80 20 30 A6

Total Coliform, No.1100 -l. <1 <1 <1 <1

Endrin, 4/L <0.01 <0.01 <0.01 <0.31
Lindane, .S/L <0.01 <0.31 <0.31 <.31
Methoxychlor, .&/L <0.1 <0.1 (0. <.1
Toxaphene, g/L <0.5 <0.5 <0.5 <0.5
2,4-0, 4/L <1 <1 < <1

2.4,5-T? Silvex, q/L <1 <1 <i <1

JUlfl5 ol-54 mOte. aes.I. I*n Xcora Mtn5WC ne *lfoos An'~ roceftsfl OulI, Wa3 Aoword ,e" E,,nm,
Po'lqcon *qCev Wo conform '0 Jumy ISsuWCe 01col

LOSS-Ilt- , I -4U. .ee rtl.,,.. W, 'fle 3* Cotftlr -

Ann ArDor * Atlanta * Ch(l0dS Ford * Dallas * Kingston o Neehville
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Chester Labo rato ri es
A O-sicin Of

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

SampOles Received: 4/8/82
Report Oate: 4/29/82

Replicate Analyses
Monitoring Well 15-3

Replicate Replicate RepJ.±cate
Souorce $2 43 44____

Log No. 82- 2083 1.083 2083

pH6.1 6.i 6.1

Specific Conductance, .±mhosIcm 50 50 30

Total Organic Halogens, ig/L Cl 790 "190

Total Organic Carbon, mg/L C 9.9 9.5 9.7

a Unless otr'Of-se lte. aIlalystit are n accordance 4,m 911 100$ anto 2fcitu' oul" a Ant oo'o~. , t .o'

Protection Agency aw'd Conform to quality assurance orolotol
1 -If lal I<) * r~e ridirtlh'@i Of Ifle detectionl M111

Ann Arbof *Atlanta *Chadds Ford * allas K ingston *Nashville
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LABORATORY ANALYSIS REPORT
FOR

Lockheed-Georgia Company
Marietta, Georgia

Monitoring Well Analyses

(Con inued)

Source Well #2 Well #3 Well 44 Well 45-3

Log No. 82- 2080 2081 2082 2083

Chlorides, mg/L C1 49 55 60 2
Sodium, mg/L Na 320 300 148 4

Phenols, mg/L PhOH 0.011 0.007 0.005 0.007

Manganese, mg/L Mm 2.8 13 6.0 0.35
Iron, mgIL Fe 0.53 0.14 0.18 0.67

Sulfates, mg/L SO 326 616 165 i0

Q-222



LOCKHEED- GEORorA Co.i AN-Y

!AARET"A. GEORGIA 30063

16 September 1982

TO: Georgia Department of Natural Resources
Land Protection Branch
Environmental Protection Division
270 Washington Street, S.W.
Atlanta, GA 30334

ATTN: J. R. Kaduck

THRJU: AFPR/PO
Lockheed-Georgia Company
Marietta, GA 30063

ENCL: (A) Chester Laboratories, Laboratory Analysis Report
for Lockheed-Georgia Company, dated 8-11-82

1. Enclosed is the consultant's reoort of third quarter aalyt-

ical results which indicate a continuation of the favorable trends in
concentrations of cadmium and nitrate, although levels remain outside
of drinking water standards. We are further encouraged by the di~nin-

ishing concentrations of mercury in the sample, this item already at
a level acceptable for drinking water. Please also note that gross

beta has appeared for the first time. We have no known source at
this facility.

2. Lockheed-Georgia (Air Force Plant 6) will keep you advised as
further information is received.

3. Please direct any questions to the undersigned at (404) 424-3295.

Very truly yot{rs,

LOCHEED-GECRGIA CZMPANY

C. F. r f,

Plant Constiction Reoresentative
CFG:ek

Enclosure

APPROVED FOR TRANSMr AL 7  PJ 'ATE 24 6e Z2., ov4o,-o- =/
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Ref. No. 3276-02

August 11, 1982

Mr. Cliff Griffin
Zone 255
Department 49-10
LOC1ME1ED-GZQFGtjK,£
South Cobb Drive

Marietta, Georgia 30063

Dear Mr. Griffin:

Please find enclosed Third )uarter analytical results ana
Chain-of-Custody document as required under tne Resource
Conservation and Recovery Act RCRA) per:aining o ;rouncwater
Monitoring (40 CYR 265, Sub-Part ?).

Results indicate that the maximum allowable concentration for
cadmium of 0.01 mg/il was exceeded in values recordea for all
four (4) wells. the maximum allowable concentration for
nitrates of 10 mg/l was exceeded in well four '4;. :n aadi-
tion the gross beta concentration for well three 3 snowed
a high level of 64 pCi/L. A-ll other analytical results are
within the established maximum concentration limits.

If you have any questions concerning the renor-ec results,
please do not hesirate to contact is.

Ver,! truly yours,

Richard R. Morris
Engineering Technician

R.R: sd

Enclosure

Q-M4



7- eke~~ iree LAORATORY ANALYSIS RE-ORT

FOR

Lockheed-Georgia Company
Marietta, Georgia

Samples Received: 7/7/82 Monitoring Well
Report Date: 8/5/82 Analyses

Source Well '2 Well 13 Well 44 Well P5-3

Log No. 82- 3718 3719 3720 3722.

Date Collected 7/7/82 7/7/82 7/7/82 7,'7/82
@ 2:15 PM 2:45 PM 1 1:30 PM 8 1:00 AM

pH 7.0 5.5 3.4 6.:

Specific Conductance, =mhos/cm 1.250 1,00 300 39
Total Organic Halogens, ui/L CI 230 1,490 312 92
Total Organic Carbon, mg/L C 10 82 30 il

Arsenic, mg/L As 0.0010 <0.001 '0.001 '0.001
Barium, m/L Ba -0.1 <0.1 <0.1 <0.!

Cadmium, mg/L Ca 0,013 0.027 0.067 0.323

Chromium, mg/L Cr 0.01 0.01 <0.01 '0.01

Lead, mg/L Pb <0.01 '0.01 <0.31 O.Jl

Mercury, mg/L Mg <0.001 '0.001 0.001 <0.301
Selenium, mg/iL Se <0.001 '0.301 '0.301 <0.301
Silver, mg/L Ag 0.01 <0.01 <0.01

Total Fluorides, mg/l F 0.20 0.i1 0.56 3.76

Nitrates and Nitrites, mg/SL N 0.040 0.017 39 3.14

Nitrites, mg/L N 0.010 0.004 '.01 <0.3l
Nitrates. mg/L N 0.030 0.013 39 3.3-

Radium 226, pCi/L 0.2 0.3 0.3 1.:8

Gross Alpha, pCi/L 0.9 2.4 2.3 3.5

Gross Seea, pCiIL 0 64 3 -

Turbidity. NTU 100 75 60 26

Total Coilfom, No /100 nL I1 '1

Endrin, qiL -0.01 0.1 -).I ]
'indane. g/L )I3 '. [ . i. .

Methoxycnior, -g, .gr3.7 -'. '3 3..
7oxaphene, g/1 -0.5 '3.5 3.5
2,A-0, ogiL '7 '. 'i
2,4,5-TP Silvex, jg,/L '1 '

*Unless otherdise oted, analyses are n accordance wi:h methods and procedures -uti~nez

and approved by :he Environmental ?rocec:ion Agency and :onio=- :o aa :. assurance

Protocol.

-"Less than" (') valies are indicative )r -he lececton _mi:.
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LABORATORY ANALYSIS REPORT
FOR

Lockheed-Georgia Company
Marietta, Georgia

Monitoring Well Analyses
(Continued)

Source Well #2 Well #3 Well #4 Well 45-B
Log No. 82- 3718 3719 3720 3721
Chlorides, mg/L C1 49 54 53 2Sodium, mg/L Na 330 330 134 3Phenols, mg/L PhOH 0.021 0.007 0.005 <0.004Manganese, mg/L Mn 2.6 12 4.7 0.21Iron, mg/L Fe 0.64 0.47 0.57 0.45Sulfates, mg/L S04 266 656 192 4

II
I

I Q-226
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Thchs~~ireesLABORATORY ANLOR EPR
FOR

Lockheed-Georgia Company
Marietta, Georgia

Samples Received: 7/8/82 Replicate Analyses

Report Date: 8/5/82 Monitorin. Well f5-B

Source Replicate #2 Replicate 43 Reolicate J"

Log No. 62- 3721 3721 3721

pH 6.2 6.2 6_1

Specific Conductance, umhos/cm 39 39 39

Total Organic Halogens, ug/L Cl 89 85 96

Total Organic Carbon, mg/L C 11 11 "-
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'T -Doceka I
C. F. Gr'.ffti
R. C. Sawyer

1_ M - -, - . C. Hudson
.=. " " .. J. P. Lovell

LM File
AMO, o& .aCo: Dept. File 221.00MWam6& G~mwga 3O063

Corres. Files

19 Nove er 1982 Reading File LM/'!966

SLM=: -,ster Zatotieas, Zaborato-y Analyss Report
for lacbeed-CAoZiA C=pany

MO: Gria De a-= t of Natoxat Rsouaces
Land Protect=~ Branc-h
Envir=amnal lP-oteiac- Divi.sicn

270 Wabinton St., S.W.
Atlanta, Geora 30334
At rwitic: J. R,. Kd

TH: AEW/PD
Locicheed-Geogia C,=any
Marietta, Georg~a 30063

A Osta Laratozies, .Laboratoy Analys:.s Repot for
Lock)hmeW-GeoZ'*ia Co., dated ov. 4, 1982

1. Enclosed is the cosultant's repot of fourth quarter analyt-ca1
results which show a c i-uation of caftl, at about the same level of
cocetation and a redct=a in the level of conetat~cn for nll-ate.
The Mc a -s to no longer be a problem, and the Gross Beta t.hat
apeared 2A tha th -d quarter report Ls hack dc.'n wi~th=. d--nk.,"q water
Limits.

2. Zoockheed-Geria Caqany (Aix- Force Plant 6) will keep you
advised as further L-ifo tion is received.

3. Please dL-ect any questio-n t t.'i und igned at (404) 424-2531.

Ve.Y tu.ly yours!,

AF-PR/PO

Q-229
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O~Nwe AUMS,

Theceste~ngi~rSRef. No. 3276-02

November 4, 1982

Mr. Cliff Griffin
Zone 255
Department 49-10
LOCKHEED-GEORGIA COMPANY
South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Griffin:

Please find enclosed Fourth Quarter First Year analytical
results and Chain-of-Custody document as required under the
Resource Conservation and Recovery Act (RCRA) pertaining to
Groundwater Monitoring (40 CFR 265, Sub-Part F).

Results indicated that the maximum allowable concentration for
cadmium of 0.01 mg/l was exceeded in values recorded for wells
3, 4 and 5B. The maximum allowable concentration for nitrates
of 10 mg/l was exceeded in well 4. All other EPA primary
drinking water results are within the established maximum con-
centration limits. The primary drinking water results should
be reported to the Regional Administrator of EPA within 15 days
of receipt.

If you have any questions concerning the reported results,
please do not hesitate to contact us.

Ver- tru41 yours,

Richard R. Morris

Engineering Technician

RRM:sd

Enclosures

Q-2301



ChesterLaboratories
A 01oh~f

Laboratory Analysis Region
For

Lockheed-Georgia Company

M arietta, Georgia

Samlese Receied: 10/6/82 yo.icarit Well Analys

egon Date: 1112182

Source well 02 Wel #3 Well #4 Uell #53

Los Va. 82- 5130 5131 5132 5133
Date Collected 10/5/82 10/5/82 10/5/82 10/5/82

6 9:30 AN 6 10:L5 M U: 1:5 Am 9 12:15 PM

pa 6.9 5.6 5.5 6.2
Specific Coductance, umbos/in 1,675 1.950 1,075 53
Total Organic ,-logm-, ug/L Cl 1,490 2,980 510 123

Total 0rganic Carbon, g/L C 55 63 14 9

Armuic, ma/l. As <0.001 0.001 <.OI <0.001

Barium, mg/L Re <0.05 <0.05 <0.05 <0.05

Cadmium. mg/L Cd 0.008 0.02A 0.070 0.018

Chromim. mg/L Cr 0.014 0.014 0.012 0.012

Lead, mg/L lPb (0.005 <0.005 <0.005 <0.005

Mrcury. ms/L Rg <0.0005 <0.0005 <0.0005 <0.0005
Selenium, ag/L Se <0.001 <0.001 <0.001 <0.001

Silver, mg/L Ag <0.01 <0.01 <0.01 <0.01

Total luoride, mg/L F 1.34 0.20 0.53 0.34

Sl.tra.es and lcrite.s, mg/L H1 0.0.1 0.012 21.3 0.48

Nitrite*, mg/L ,M 0.003 0.004 0.005 0.005

Nitrates. M/SL . 00.008 .008 21.3 0.48

Radium Z26, pCi/L 0.1 0 0.1 0.02

Gross Alpha, pCi/L 0.2 0.6 1.6 0.5

Gross Baca, pCI/L 0.4 19.3 6.9 5.4

Turbidity, 'T 60 19 16 32
Total Coliform. S./100 mL <1 <1 <1 <1

Mndrin, ug/S <0.01 <0.01 <0.01 <0.01

Lindane, wg/t. <0.01 <0.01 <0.01 <0.01

.Methozychlo, ug/L <0.5 <0.5 <0.5 <0.5

2,4-0, jg/L <I <1 <1 <1
2.4.,5-T? SLlvex, j$/L <1 <1 <1 <;,

Chlorides, mg/L C1 46 54 54 3

Sodium. mg/L Ne 350 320 133 3
Peols, mg/L PhOM 0.019 0.010 0.009 0.006

4Mnganese, mg/L a . 2.7 '.3 5.8 0.20

Iro, mg/L F. 0.77 0.15 0.14 0.19
Sulfates, mg/L S0 , 314 6,24 .80 17

*u"10ee1 oue,'.e loted. s"Mys" e Ac~ coloance 1.0f 0" amOO MCGO cag OU111d e.G mao~e 3V !me E-W.t..aj~
PmGertma, ASUIC MW0 co.'fGo to Oumify .aftsmic aoco,.

* .(0eu we ,Gdrm,, of rMO aeecuo, t'n,.

Am AMw - Allarti - Chadds Ford * Ollas - Kinqaton Nashille
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ChesterLaboratories
A Olm~ Of

•e- Y.. a*-= mLaboratory Analysis Report
For

Loc e ed-Georgia Compan
Marietta, Georgia

RepliCtca AnalySeS
Samples Received: 10/6/82 Well #5B

Report Date: 11/2182

Source Replicate #2 Replicate #3 Revlicate 44

Los No. 82- 5133 5133 5133

PH 6.2 6.2 6.2

Specific Conductance, ulmhos/lem 53 50 54

Total Organic Halogens, ug/L CI 113 130 135

Total Organic Carbon, mg/L C 9 9 8

I Unins otft'Wise -1140. A/ INy11*1 are m acordance met" etms aI nQ
PrQ¢:lluftsl outilined and acnrtive tny tRi Erivronmeientaj
Pr~t~ectOf Ag]ency and conlforff to quaeit assuranIce prolta, -1.
" L I /L~ tI' a /I " ( 4) gS U Mlu r oi ateII v e f t m ifi t e ct i trrl '

kAnn Arbor - Atlanta - Chaldds Ford DaOiI&$ Kinlgston •Nashville
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M0R 0 8 183
. Cliff Griffin

Zone 255/
Department 49-10 1 1 0

LOC IEED-GE0RGIA COMAY
South Cobb DriveMaretta, Georgia 30063

Dear Mr. Griffin:

Please find attached the original calculations for the average
4-man and variance of indicator parameters of your upgradiencgrondwater monitoring well #5-3. The parameters include

p, Speific Conductance, Total Organic Carbon, and Total

Organic Halogens as listed in 40 CFR 265.92 (b) (3). The
calculations were performed as per the requirements under
40 CTR 265.92 (c) (2).

This background data of your first years' groundwater monitoring
program will be used for a comparison to determine statistically
significant changes of the indicator parameters through
Student-T-Tests during the second year monitoring.

The program is now set up in our in-house computers to readily
calculate the Student-T-Tests comparisons immediately upon
completion of the laboratory analysis.

I have received the LOCMEED-GEORGlA COMPANY amended Purchase
Order fRY88954 and all systems are go.

If you, or the Georgia Department of Natural Resources should
require any additional information, please do not hesitate to
call me.

Sincerely,

Southeast Regiona ie

DMH:pa
Attachment

Q-23
4



YEAR CLIEIETi LOCXWM~f-iEORSIA COMPANY

15.:S1 flptswsADOIENY USAF PLANT 16

OAAIETTA,SEONGIA

ANALYTICAL RESLLI MlR INDICATOR PARAMETERS

ANALYTICAL. RESITS AVERAGE VARIANC1

DATE SMIPU CILECTED 1122/92 4/7182 7/1/82 1015482

PHE 5.9 6.1 1.2 6.

3.9 6.1 4.2 6.2

5.9 0.1 6.2 0.2

5.9 &.1 1.2 0.2 0.1 .015

Spec. CooductancmeoiaAO/ 47. 50. :9. 53.

47. 50. 39. 53.

47. 50. 39. .40.

47. 50. 39. 14. 47.1 28.1

Tot.Orq.Carbom-vqdL C 1.2 9.0 11. 9.

.2 9.9 it. 9.

1.13 9.7 12. 3. 7.7 i3.a

Tat.Orq.aaoqmI-uOj/L Cl 2215. 780. 92. 2M.

2550. 790. sq. 113.

2915. I90. 85. 1:0.

2545. 770. 90. 135. 888.6 10023h.

L-trh.Ch at orEnqinoers

Q-235
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April 27, 1983

Mr. Cliff Griffin
Zone 255
Department 49-10
LOCXEED-GEORGIA COPANY
South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Griffin:

Please find enclosed data as a result of services rendered
at your Lockheed Marietta facilities, inorder to bring you
in comliance with 40 CFR 265.92(d)(1),(2) and 40 CFR 265.93
(b). This represents the first semi-annual sampling and analyses
as required under the Resource Conservation and Recovery Act
(RCRA). The data is as follows:

A. Monitoring Well Analyses Report for indicator para-
meters and cadmium.

B. Chain-of-Custody document for samples.

C. Computer Printout for t-testing performed on results
of samples collected 3/31/83 (procedures outlined
in 40 CFR 265.93(b) and 40 CFR 264 Appendix IV were
followed in completing these statistical comparisions.
Level of significance used 0.01).

Unless receiving special instructions or compensations from the
Georgia Environmental Protection Division, Federal Regulations,
40 CM. 265.93(c)(1), instruct that the 1-igradient wells shcwi.g
significant increase or pH decrease be resapled and analyzed
for only those parameters showing a significant increase. These
samples must also be split and separate sets of analyses be ob-
tained to determine whether the significant difference was a
result of laboratory error.

When you have had time to review the attachments I will be in
touch with you in the next couple of days -o discuss the procedure
you wish to follow. In the meantime, if you should have any
questions, please feel free to contact.

truly yours,

(David 4ene
"...duthi st Re74, 111 r ctor(

:XHi sJ
Q-236
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ChesterLaboratories
A Or'W0" Of

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Samples Received: 4/1/83 Monitor'ln Well Analyses

Report Oate: 4/13/83

Well #2 Well #2 Well #2 Well 42
Replicate Replicate Replicate Replicate

Source #1 #2 #3 44

Log No. 83- 1549 1.550 1551 1552

Date Collected 3/31/83 3/31/83 3/31/83 3/31/83
@9:30 AM @ 9:30 AM @9:30 AM 3 9:30 ..M

pH 6.7 6.6 6.6 6.6

Specific Conductance, tmhoe/cm 1,190 1195 1,190 1,195

Total Organic Carbon, mg/L C 42 36 40 40

Total Organic Halogens, Pg/L Cl 490 510 466 41

- Cadmium, mg/L Cd 0.008 - - --

Well #3 Well #3 Well 43 W;ell ' -3
Replicate Replicate Replicate Replicate

Source # #2 #3 44

Log No. 83- 1553 1554 1555 15356
Date Collected 3/31/83 3/31/83 3/31/83 3/31/83

1 9:55 AM @ 9:55 AM @ 9:55 AM 1 9:53 \M

pH 5.3 5.3 5.3 3.3

Specific Conductance, umhos/cm 1,400 1.395 L,400 L, .0C

Total Organic Carbon, m%/L C 35 40 43 41

Total Organic Halogens, jg/L Cl 1,985 2.279 2,010 2,255

Cadmium, mg/L Cd 0.012 - -- --

-Jn'@ s *tf 49tss noted. WAIV30S ff* 'n accOrdanct -I t t h@t sO arid oeoc ureswg u(fldt and aoo"o ly 'E n'r-e .
PrOtection Agency a jd cOnfOrm to juatity asuranCe rOtOcoI

t.ushaf" C(4) VIueS are rIcallyve of 0 e deIt f eti t l|.

Ann Arbor * Atlanta * Chadds Ford - Oallas * Kingston * Nashville
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ChesterLab.oratories
A Oi"S.C Of

> a,---,

we=' M"a Laboratory Analysis ceport
For

Lockheed-Georgia Company
Marietta, Georgia

.Samples Received: 4/1/83 Monitoring Well Analyses

Report Date: 4/13/83

Well #4 Well 44 Well 414 Well 14

Replcate Replicate Replicate Replicate

Source #1 #2 #3 44

Log No. 83- 1557 1558 1559 1560

Date Collected 3/31/83 3/31/83 3/31/83 3/31/83
@ 10:15 AM @ 10:15 AM 1 10:15 AM 9 10:15 AX

pH 5.1 5.1 5.0 5.0

Specific Conductance, wmho3/cm 880 865 865 875

Total Organic Carbon, mg/L C 20 17 4 11

Total Organic Halogens, Ug/L Cl 980 858 784 858

h Cadmium, mg/L Cd 0.015 - --

Well #5B Well #5B Well 453 Well 453
Replicate Replicate Replicate Replicate

Source #i #2 03 44

Log No. 83- 1561 1562 1563 1564
Date Collected 3/31/83 3/31/83 3/31/83 3/31/83

@9:00A 9:00 A, , 9:00 AM 9:00 AM

pH 5.8 5.8 5.9 5.9

Specific Conductance, umhos/cm 55 58 58 58

Total Organic Carbcn, mg/L C 11 10 9 11

Total Organic Halogans, wg/L Cl 24 35 50 57

Cadmium, mg/L Cd 0.008 - ----

* Uniess Otmr'.se not . anatyses are mn accoreance mitfl moelfloas wo zroGcaures orihned amo aoorow, y "e V _.wrne
Prote tOn AgeRCy and conform !o ualtly assurance oroiOCO.
' Leea-Snit i<) 81t*9 ar e dricalne of Me 11c:,on 1i.1t|

Ann Arbor • Atlanta - Chad _ d - Dallas * Kingston • Nashville



CM-MZ LAB

D/59-13

DAT LaS NO.
WATL A1(ALTSZS )

TO: I

AX*LYSIS ZIMOD: ATCMC =ZS2MlOU

PU -- J- XODL- 5000______

TEST RESUTS (iJgIL)

DATE CI ALL UZLMM DETEUMfl ON GRAMlTE FURN&CE

I____ cu ir i Pb Z. l

L DIS G .0002 .020 .20 .10 .01 .05' .5 .05 .4

* LQ-240



CZLD*-MET LAB
D/59-13

EAT!. ANALTSIS

TO: I~

ANALTSIS Z 'TOD: AX'iZC ADSO:'iOi

PR-v'!31 MO 5000 _____

TEST1 RESUYLTS ('AS/L)

STAAP CM=~. ALL EL~D2M DMTMMM 03 GRAMHTE FURNACE
DATE

He______ Cua CEr Ni Pb Za I__-it__

LIISCUR .0002 .020 .20 .10 .01 .05 .5 .05 .4

K I,4.

-_ _ -,-

* -" . o.25 - - - _

- - - - - -i l-

____ _ - .____ f ____ .........

A7,.
.. .. 4 1



]RUN
THIS PROGRAM PERFORMS A STATISTICAL
ANALYSIS USING COCHRAN'S APPROXIMATION
TO THE BEHRENS-FISHER STUDENT'S T-TEST.

CHOOSE THE LEVEL OF SIGNIFICANCE:

1 .01
2 .05

71
RCRA MONITORING PROGRAM
MENU

NEW JOB

I ADD DATA

GENERATE REPORTS

IEND
ENTER FIRST LETTER OF CHOICE ..... REPORT GENERATOR
ENTER CHOICE:

I ALL REPORTS TO DATE
2 LATEST REPORT W/FIRST YEAR
3 LATEST REPCRT WJ/O FIRST YEARI .-

-I
I
I
!
!

Q-242



VE.W:2 PERIODW! DATE S.PUL COLECTEW:31/83' CLIIENT: L3CX),EED-3ERGIA CCPAY

VI.L:5- TY-PE. PSRADIENT USAF PLANT IS

MARIETTA, GEaruIA
UM.YTICAL RESULTS FOR INDICATOR PARAMETERS

ANLTCAL 314U-..GOUNCD t-TEVT
RESLTS AVERAGE VAIACS AVERAGE VRIANCE tN! tUCTS

PH LSI 3.8

5.9

5.9 5.9 .003 S, .011 -5. Va 4.2
1  

SL

Spe. I ,dUCt aicejahos/Ci 55.
,SI.

il. 59.7 32. 47.1 23.1 4. 4.: 4

Tat.Grq.Caab*n-sgiL C it.

10.
* 9.

LI. 10.2 .916 7.7 15.a :.3 :.?

Tot. rj.Haloqimt-q/L C1 24.

50.

* I 513. 4t.5 4:0., 92S.6 ~~. -. 4 .

74C h a st ar 1ngioeers

SH - Significantly Higher

SL - Significantly Lower- 3o Significant Change

n~-243



YE4WZ P!R!OGul CATE SAMPL.E CLLECTED-3/31/91 CLIENT- LOCKEE-CR31A C14XAY

WELsa2 flPEAMORADIElNr USAF PLOTi1 #6

IMRIETTA,3EGR61AF AW~iTICAL RESULTS FaR INDICATCR PARAMETEPS

ANALYTICAL IACK.6RMIlD t-TEST
RESULTS AVJERAGE 'JAR1AKCE .1104E IARIA~NCE ti te RE-.-L

6.7

4.A

4 .6
4.4 4.4 .002 .1 .015 13.0 4.1 S4

T1191.cn01.5inm.ua!3s4.4 H'0

u'0.

910. II9.5 1.3 47.: 111. 19.4 3.7 S

Tat.Zr.Caqaf-qL C 40.

510.

406.

44!. 476.7 301.5 SO9.6 O44 ~ *.7 .

NThestrnqznws

SH- Significantlyr Higher
SL - Significantly L~ower

- 40o Significant Change

Q-4



IM*2 PEIl0h1 DATE SAaIPU COLLECED: 3131183 CLIENT- LCCI.ED-6EORGIA WIfPAP4

Mu.ll t'PE:DONGAlh!IT USAF MAT #
NARZETTA,6GAGRSZ

MW..YTZCAL RESULTS FOR INDICATOR PARARETERS

*AtM YICAL VACXROUN t-TEST

jPl 5.3
* 5.4

5.4

* EVK.C~fldvCtiflC§-.*fQt~,C3 1400.

09?5.

40.
43.
41. 147.7 It's 7.71 qsa o: .0

Tut.Org.Haloges-il/L CI 19as.

02221440.

SOC - Significantly Higher
SL - Significantly Lower

N- N4o Significant Change

Q-245



YEAR2 P1310021 DATE ..AWlLE CMLL!CTED*21/31/93 CLIEI4Ti LOCK14EED-ECAGIA CoIpaiy
VEU4 flP:DGNM NTE USAF "IAT #6

IIIARIETTA, GEORGIA
AVALYTICAt. RESILTS FOR IxDICATOR PARAM~ETERS

OK AAYTICAL AVEPAB Mc 11ti--,

I N .0 .003 t.1 .i015 -4. .2

ISPOC.Caducta.c- 4 h/ca390

UAs.
375. ?71.2 16.2 47.1 :a: :2. .,

Tat.0r;.CAro~ft-*qiL C :0.

U7.

4.
I. 13. 30. 7.7 13.3 1.4 4.1

lot.Orl941ajoks I cl 90.

ass.

794.

_N7~Ch a St rEnineirs

SR - Significantly Hi ;her
SL - Significantly Lower
N - 'No Significant Change

Q-246



Di

YEAi CLIET: LOCKNEED-GEORGI A Cc*P;3
VELL.5-9 TYPE:W tMI£XT USAF MT #6 I

MRIETTA,S6EORGIA
ALYTICAL REI"LTS FaR INDI[TCA R AM~~d"ERS

ANALYTICAL RESULTS AVERA6E iA.INCE

DATE SI9tU CII.ECTE) 11)2/82 47132 7/7/82 10/5/82

5.9 6.1 6.Z 6.2

.1 :.1 4.2 6.2

5.9 4.1 6.2 6.2

CLr.4.?-W.1/C.247. P. r-

47. 10. 1P 52.
47. 50. S. 50.

.,50. 2. .4. 47.1 :.;

Tat.C;.Chrbn-iqiL C 1.2 ?.b It. 9.

1.5 9.' II. 9.

1.. 9.7 1.. 8. 7.7

Tht.:,r;. :a og?'.-qL Cl 221!. so. 9. 125.

89. I:
M l . 710. . 1o

^:43. 770. 94. tSS. 888.4 "3,'

!.C h as o t "r Ui.J nr %

SH - Significantly Higher

SL - Significantly Lower
N - lo Significant Chc nge

Q-24
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A oIi at Lockheed Cowosbcfl

July 1, 1983 LM/32417

SUBJECT: Second Year RCRA Ground Water Monitoring Analyses -
Second Report

TO Georgia Department of Natural Resources
Land Protection Branch
Environmental Protection Division
270 Washington Street, S. W.
Atlanta, Georgia 30334

ATTN : J. R. Kaduck

THRU : AFPR/POP
Lockheed-Georgia Company
Marietta, Georgia 30063

ENCLS : (A) Chester Engineers, Lab Analysis Report and Calculations,
dated 5-17-83

(B) Law Engineering Testing Company, Lab Analysis Report and
Calculations, dated 6-21-83

1. Enclosed are the results of the second sample tests in this year's
ground water monitoring program. This sample was necessitated by the
first sample results that revealed significant differences in the ground
water quality parameters.

2. -The second sample results do not provide a clear assessment of our
ground water conditions, due to inconsistencies In the two findings.
However, we are encouraged by the fact that both lab results indicate
that the cadmium concentration is continuing to decline. We will continue
the second year sampling and analysis program as agreed to previously.

3. If you have any questions or recommendations for future action at
this time please contact the undersigned at 424-3760.

LOCKHEED-GEORGIA COMPANY

9Arnold
Director of Safety AssuranceJA:bp

APPROVED FOR TRANSMITTAL ______ .___T DATE C,. b..
AFPR/PDP

i Fac I y2 0gineer
Q-248



E'ICLOSURE (A)

CHESTER ENGINEERS
LAB ANALYSIS REPORT AND CALCULATIONS
DATED 5-17-83

The Chester Engineers

A COMPUTER PROGRAM
FOR THE MANAGEMENT AND STATISTICAL EVALUATION
OF HAZARDOUS WASTE SITE DATA

The basis for the statistical analysis that follows Is Cochran's
Approximation to the Behrens-Fisher Students' t-tast. For an
excellent programed description of the procedure, see 40 CFR
Part 264 Appendix IV.

This analysis was conducted at the 0.01 level of significance.

INTERPRETATION OF RESULTS

In a single-tailed test, only a significant increase in the pa-
ramter is of interest. Therefore, if t* is negative it can be
concluded immediately that there has been no significant increase
in the parameter. If t is positive, there is no significant
increase in the parameter unless t* is greater than or equal to

-t.

In a two-tailed test, either an increase or decrease in the pa-
rameter Is of interest. Therefore, the absolute value of t* is
compared with to. If the absolute value of t* is greater than or
equal to to, then there most likely has been a significant change
In the parameter. Whether the ohange is significantly higher or
lower depends upon the original sign of t* (I.e., negative/lower
or positive/higher).

CODE SUMMARY

N no significant change
SH significantly higher
SL significantly lower

Q-249



liAMs POI~l WEt SAW.1 COLCTMh/SA 3 0.1W: laLCa-%fMlA CORFAMfLI-i tvpi:fLWMIEIT USAF KUT tA

EA I~.CA luSMTS FPP 1101CATOR PADAREM (SEEN' ESA SWLftIW

"NLTAL hvRAE R ANCE IPAWGE 6VA~1MCI t tc

LI

5.2 1.1 .0& .1 .015 -17.364 4.7 .

sw~cw~ctcrvwjc& 41.5

1. 41.1 .M? 47.1 21.1 -4.454 2A6

Tat a..Cmt-qiL C L.
7.
L.

7. 6. 1.3 7.7 13.1 -1.511 3.0 I

Tatk~.~um-qL 23.

*21.
23.
2L 2W. L?9 SU.h IoI&2.? -3.319 2.6

Q-2 5 0



E!l:2 P910:1 SATE SAMPLE CmLCT:5i17,3 CLIETs L0DUM'4W11* COMANY

fl.Lz TYWEAGURIE T dosp PLANTr 1

14ltt:A 03LTS FU 1141CATU PA1AWERS iSUM YEA M44DLIM6)

T& RAN VRIAI AW46RIlI ts te ~ 1

462 L.2 .002 i*4 .013. 4.3 4.0 SN

Spu.aa~tu-u~~ca 130.

13C
1340.

t3446 134L. =J. MI. 23.1 "03 2 5

TL&S.Cxm-dIL c 90.

C.

9L. W.7 22.2 7.7 15.1 32.4 4.2 33

Tt.&V44alcqns-qL 0l 470.

51@.
4"0. S0M. 11*b61 o~ 311 "@&.9 -1.46f 2.b 0

-4hahosttr~qunws

Q-25 1



iIMl2 P9100,1 DATE SM'Pi. MCTEW/517.9Z CLIENTi LacrhmJ.E(lA COMPANY
~I.aSTYPtiNW,0ADIN uw1 MO W 16

WIAETA,S1A
A1.1?ICAL PE9.a.TS FOR INDICATOR PwA"Jw (SCN ER EAK)

W SX AVV9AW VARIAKE AvWv aimiuc ts t T

4.,
4.9

$PK-0Md~t~rMMW~m 1410.

1445L
tim 144.2 Ml. 47.1 21.1 304.0 4.3 so

tat..Caslm-soJL C S

0 51.
b.
SL. X . 1 7.7 15.5 21.5 4.1 94

Tat.Or.alogim-WL Cl 1300.
142!.

145. IOL? 4Y5 369.4 1086Mh.? Lo0 Li A

PaChosterini.t

Q-252



YEW PERIM~I DARESAIPUM ~L1TED517MI :L.-'Ir: LxxwI-uao"Z* COV9ANiY

OJL 4rzDC3NSAIENT USAF XMAT ta
-AIETTA, S(IR61A

AMYTlICAL RESLLTS FOR IMPICATR PAAMETES (SEC= YMA RESARPLImm3

Lis g AV= MIAMU AME VAAMIa ts te AESILTI

PN- 4.61

4.6

4.6 4.5 .002 6.1 .015 -37.130 4.8 S.

79L.

"L. 1IL2 L2 47.1 23.1 411.1 3.3 91

T~t.a'I-Caflu-IJL C 23.

24.

23. 27. 4. 7.7 15.3 13.b Ll SR

Tt-t.ri.Hhloqm-uqL Cl 200.

210.

a.
235. ZZ : 4 100ai~6Mb.9 -2.313 2.4 9

Q-25 3



FWI[TTASEDR6S
Uk..,CA M.ISIS FOR NDICATOR PARAMU (SICMN VE RESAMRLUB)

IAMALITICA. RE!IUs #wA VARIACE

)AS1 SMUU CMLECME 112111M 112 771 051

kM L9 M. 6.2 4.2

L.9 9.1 162 L.2

L.9 4.1 i62 L2 6.1 .013

Spa.~~acaae-acsca 47. 506 y
47. So. 39.
47. 5*. 39. S@.

47. So. 39. 54. 47.1 3.1

Tot 1. Carki-qll C 1.2 9.6 It. 9.
1.3 9.9 it. 9.
1.3 9. It. 9.
1.3 9.7 12. L. 7.7 ILI3

,ct.Urj.Haaqet-uqil CI 2215. 180. ?2. 123.
MO5. 70C. 39. 113.

245. 1:5. mua 10U6hZb. 9

Q-254



ChesterLaboratories
A O."100 Of

L-- t= line_ - __ _ __ _ _

M• .Laboratory Analysis Report
For

Lockhoeed-Georgia Compan7
Mariecta, Georgia

Samples Received: 5/18/83
Report atc 6/27/83

Wll 92 Well #2 We11 02 Well 02
Source Sample #1 Sample #2 Sample #3 Sample #4

tog No. 83- 2493 2494 2495 2496
Date Collected 5/17/83 5/17/83 5/17/83 5/17/83

8 10:45 AN 8 10:45 AN 1 10:45 AM ( 10:45 AM

pH 6.3 6.3 6.3 6.2
Specific Conductance, untoa/cm 1,350 1,350 1,340 1,340

Total Organic Carbon, uaJL C 90 82 90 93
Total Organic Ealogens, uglT. Cl 470 550 510 490

cCCtm, USglY Cd 0.006 - --

Vu.1e #3 Wall e 3 V.11 03 Wall #3Source Sample #1 Sample 92 Sample 93 Sample #4

LoS No. 83- 2497 2498 2499 2 0
Date Collected 5/17/83 5/17/83 5/17/83 5/17/83

8 11:15 AM @ 11:15 AN @ 11:15 AM 11:15 Am

pH 5.0 4.9 4.9 4.9
Specific Conductance, unthos/c- 1,415 1,410 1.405 1.395

Total Organic Carbon, mglY. C 56 51 60 53
Total Organic Ralogens, ug.L Cl 1.500 1,425 1,375 1,375
Cadmium, mgiL Cd 0.012 - -

* U0eS" oiewWse noted,. ainYeS we in accordanct Mra Meltod$ o Droawres aettInA ME aOWO0.d by ItM
IftOcelWl" A q4cf at CCAM O om to quaJltv astufaCe arOlOcaI

Ann Arbor o Atlanta * Chadds Ford * allas - Kingston * Nashville



ChesterLaboratories
a OMMOR Of

Noma Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Sample Reced: 5118/83
Ftepat Oats 612713

Well 14 Well #4 Well #4 Wll #4

Source Sample 01 Sample #2 Sample #3 Sample 14

Log So. 63- 2501 2502 2503 2504

Date Collected 5/17/83 5/17/83 5/17/83 5/17/83
Q soon . Noon N oon @ oon

pR 4.6 4.6 4.5 4.6

Specific Conducta-ce, unbos/ca 800 795 795 795

Total Organic Carbon, mg/L C 28 24 28 28

Total Organic galogens, ug/L CL 200 210 260 255

Cr-IuM g/L Cd 0.020 - - -

well #3-5 Well #-5 well #-5 well #3-5
Source Sa8le # Sample #2 Sample #3 Sample #4

Log No. 83- 2505 2506 2507 2508
Date Collected 5/17/83 517/83 5/17/83 5/17/83

1 @ :0 10:000A:0AM f 10:00AM 510:00 Am

pH 5.1 5.0 5.1 5.2

Specific Conductance, mmhos/cm 41.5 41.5 40.5 41.0

Total Organic Carbon, mg/L C 5 7 5 7

Total Organic alogens, ug/L C1 23 21 23 28

Cadmium, eg/L Cd 0.010 - -

I
I

SUn11141 otfhWSe 11o04. A sS am A aCCordceU *flC 4t 1m11 O s and Pr0ocdt Oures bthid aLm hlOOVfa w tIo Enflwroflfif
Proisteltn hAgecy e cfnform to qualty asurace Drotocol.
"tfihn'* I< I ,aiu$ Me ,AdfCMlIv Of 1o d*ISI CIt W 56

Ann Arbor * Atlanta @ Cltadds Ford * Oallas, Kingston * Nashville

- d .. .. . .. . ... . . . . .



ENCLOSURE (8)

LAW ENGINEERING TESTING COMPANY
LAB ANALYSIS REPORT AND CALCULATIONS
GATED 6-21-83

The Chester Engineers

A COMPUTER PROGRAM
FOR THE MANAGEMENT A10 STATISTICAL EVALUATION
OF HAZAROUS WASTE SITE DATA

The basis for the statistical analysis that follows is Cochran's
Approximation to the Behrens-Fisher Students' t-test. For anexcellent programmed description of the procedure, see 40 CFR
Part 264 Appendix IV.

This analysis was conducted at the 0.01 level of significance.

INTERPRETATION OF RESULTS

In a single-tailed test, only a significant increase in the pa-
rameter is of interest. Therefore, if t* is negative it can be
concluded immediately that there has been no significant increase
in the parameter. If t* is positive, there is no significant
increase in the parameter unless t* is greater than or equal to

ctc.
In a to-tailed test, either an increase or decrease in the pa-
rameter is of interest. Therefore, the absolute value of t* is
compared with tc. If the absolute value of t* is greater than or
equal to t, 'then there most likely has been a significant change
in the parameter. Whether the change is significantly higher or
lower depends upon the original sign of t.f (i.e., negative/lower
or positive/higher).

COOE SUMMARY

N no significant change
SH significantly higher
SL significantly lower

Q-257



[~PU a~: AT 11lU CIL!CUi4121i3 .W LlCXIEID-ORIA W~aANT

wl"TIP~tiFP*IIT USAF MAV S
MAAIITA,K0161A

AATILAMSFOR INDICATOR PARAMTERS (SECOND YEA RESIWLUM

AMICALCM 1ACKSMON WEST
ETO AVE3A6 VARIANCE AVOW* VA1ZANCS t* tc RfS"LT1

pA Lb
L&

L&

Lb L6 0. 6.1 .015 -15.1112. 1~I

3pKCWtIt~mbAII 44.

44.

44. MY. n2 47.1 23.1 -2.301 2.h 1

.&Iaw,.cro-q c1.

Ll

Te~N~u~A Ll Le .449 7.7 ILE -Ln M I -

To~al-mao"WlA Cl 300.
2".

3004
UL1 300. b "LA, 106625M. -2.256 2.b N
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1181i2 MIM~I DATE SAM(I COLLCT11:612113 CLIENT. LOCXU-4lCIA CMNY~

MPAIETTAI10R1IA
ANALYVTICAL REMTS FUt INIC*TW PARAlI ISuaaa YEAR RIHAmPUJIS

7TJ1.IA~10UNDt-TE5
HOMAEN~ VARIANCE AYWEE VAAIMCE t* t EU

6.5

6.6 6.5 .042 661 .015 10.3 4.0 Um

Ip.C4Wwctmceurmlwcm 1406.

14W.

1400.
1400. 1400. 0. 47.1 23.1 1020.5 2a8 U

/) Toslf.Carbm-qL C 24.

3. 31.3 V~.6 7.7 15.8 1.1 4.3 9

0W

20".
VOL. 190. 200. NL O.8 063.? 3.7 2.7 v
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YW12 MII, DATE MMUL COLLECTaAIIII33 CzjErNI LOCKHME-f0R A CMIPAJIT
~j MWS- T~lz~aSRMENTUSAF PuLl 16

NARIETTA, GEC#61A

AIIJTICK M.R S FOR INDICAIM PARAMTERS SEMASI VEAR RESAMPI )8

ANKLT7ICM. UWhRCIDREUL73 AVERAGE VARIANCE AMUSAE VARIANCE ts tc RE!

lie L2

L2

L2
L2 L2 0. L.1 .013 -21.440 2.9

100,

15".
1s1e. 1102. 2. 47.1 23.1 514.3 4.1 s

24. 2. 13.6 7.7 1IL3 7.6 4.2 s

T@Lkr.Nalop.-gL C1 1$0.

13".

53. 1500. 26"666 IUh 101&256.1 2.2 2.7
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,-> Uld PEIh DATE SANPLE MLETt:AJ21/s' CLIN: LOCiUM-9261SA CONFANfl
VIi LL.- rlTyicmmAIfrIr VI PLANT #6

ANALYTICAL IEftLTS FARMI~CAM PARMETERS ISECM: YEAR RESWPLIM61

A N IL AVERAll 910K6A AVRI INUMC t* tc At

pu 4.'

4.9

L.

4.9 4.9 .062 6.1 .015 -21.148 4.0

5WCandocae-asca M.
92L.

M2. 927.5 2L 47.1 21.1 247.5 4.1

TakTOrI.Carbw-qL C 11.

IL.

'.4
Ii. it.$ 53 7.7 15.8 U. W.

TOL~rg.Nalobs-qr.. M UL0

SOL no6. 12. 61.6 WI*QU.q -I.290 2.6

-Thch get or Esqlm,
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T~al OIENTS LOCZU-EDS61A MANMY
ILUzI-5 TmspomWASli USAF PKr 14

IAi*LTICAL RESULTS FOR INRiICATW PMWA IRS afcopER ESAM1

41m.1TICN. hILTs AVOMcR~

WTI SAmPLE calaCT 5/211 4/713 717/12 1013/a?

ON .9 4.1 4.2 4.2
L.9 .1 4.2 4.2
3.9 41 4.2 &.2

5.9 6. .2 4.2 6. .013

S9LCmdctsmcmwscm 47. 30. 39. S
47. 50. 39 33.

047. 36. 39. 50.
47a . 3 . 54. 47.1 1

iabuCrbmqAC1.2 9.4 it. 9.

1.3 f.9 i. 9
1.3 9.5 It. 9.

U 9.7 52. L 7.7 1ILI

Tou 'g.alogu-u/L al UL 780. I2. In.
25%. 79. 9. 113o
2115. 79. 130.
2145 770. 94. 13. MI.6 106m 4?
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Job Number: 'a 3801
Lab Numb.e: 83-05-17-05Client 10: 3-5 5/17/83

amet.: 
Results

ottle I Bottle 2 Bottle 3 Bottle 4pH 
5.6 5.6 5.6 5.6

SPecific Condu tance 44. 44. 43. 44.Ciimho/cm 0 25'C)
Total Organic Carbon 1.2 3.1 1.7 2.1

Total Organic Ealogen 0.30 0.29 0.30 0.31(mq/l as Cl)
Total Cadmium 0.008

Q-263



Job Number: My 3801
Lab Number: 83-05-17-06
Client 10: W-2 5/17/83

Results
Bottle I Bottle 2 Bottle 3 Bottle 4

pE 6.5 6.5 6,5 6.6

Specific Conductance 1400 1400 1400 1400
Wz~ho/c 9 250C)

Total. Organic Carbon 24. 35. 31. 36.
- (mg/i)

Total Organic Halogen 1.9 2.0 2.0 1.7
(mg/i as Ci)

Total Cadmium 0.006
(m/i)

Q-264



Job number: MY 3801
Lab Nuber: 83-05-17-07
Client IDt W-3 5/17/83

Results
Parameter

Bottle 1 Bottle 2 Bottle 3 Bottle 4

pE 5.2 5.2 5.2 5.2

Specific Conductance 1500 1500 1500 1510
(umo/cm @ 254C)

". Total Organic Carbon 26. 32. 24. 22.
-' (mq/1)

Total Organic Halogen 1.5 1.7 1.3 1.5
(m/i as Cl)

Total Cadmium 0.012
(m/1)

Q-26 5



Job Number: MY 3801
Lab Number: 83-05-17-08
Client ID: W-4 5/17/83

Results
Parameter

Bottle I Bottle 2 Bottle 3 Battle 4.

pE 4.9 4.9 5.0 4.9

Specific Ccnductance 920 920 910 920
(uamh/= @ 25*C)

Total Organic Carbon 11. 15. 9.4 12.
-. (m/1)

Total Organic Halogen 0.56 0.58 0.56 0.50
(m/i as Cl)

Total Cadmium 0.018
(m/-)

Q-2 6 6
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A OKion of Lae~im COMO'aton
Mmww G.a 30063

November 9, 1983 LM/32734

SUBJECT: Second Year RCRA Ground Water Monitoring Analyies -
Third Report 1983

TO Georgia Department of Natural Resources
Land Protection Branch
Environmental Protection Division
270 Washington Street, S. W.
Atlanta, Georgia 30334

ATTN : J. R. Kaduck

THRU : AFPR/POP
Lockheed-Georgia Company
Marietta, Georgia 30063

EXCLS (A) Monitoring Well Analyses Report for Indicator Para-

meters, Cadmium and Quality Parameters. (3 pgs.)

(B) Chain-of-Custody Document for Sample Handling. (I pg.)

(C) Computer Printout for T-Testing performed on results
of samples obtained. Procedures outlined in 40 CFR
265.93 (5) and 40 CFR 264 Appendix IV were followed
in completing these statistical comparisons. (Level
of Used: 0.01.) (6 pgs.)

1. Enclosed are the results of the third sample tests in this
year's Ground Water Monitoring Program. This represents the second
semi-annual analytical period as required by RCRA.

2. As you are aware, Lockheed has retained the services of
The Chester Engineers. Chester is now engaged in the development of
a Grounc. Water Quality Assessment Plan per Chapter 391-3-11-.10 of
the Georgia Rules for Hazardous Waste Management which adopts and in-
corporates, by reference, 40 CFR Part Z65.93 (d) (2).

Q-26 7



LGC letter dated November 9, 1983 to Georgia Department of Natural Re-
sources,

Subject: Second Year RCRA Ground Water Monitoring Analyses - Third
Report, 1983, LM/32734

3. If you have any questions, please contact the Director of

Safety Assurance, 3. Arnold, at 424-3760.

Very truly yours,

LOCKEE7ORG A COANY

Charles P. Cochran
Vice President - Operations

APPROVED FOR TRAIWITTAL: DATE: /
,00 AHIR/FOP

Facility Engineer

CPC:DAR:bp

cc : Mr. Charles H. Alford with enclosures
Environmental Program Manager
Air Force Aeronautical Systems Division
Wright-Patterson Air Force Base, Ohio 45433

Mr. James H. Scarbrough with enclosures
Residuals Management Branch
U. S. Environmental Protection Agency, Revion IV
345 Courtland Street
Atlanta, Georgia 30365

Internal Distribution:

J. Arnold 0/55-01 Z- 54 with enclosure
M. M. Blankenship 85-01 35 "

J. W. Caldwell AFPR/POP 14 %

E. J. Docekal 49-10 334 a
C. F. Griffin 49-25 25 a
R. L. Kilgore 49-11 255 u

J. E. Phillips 12-0 S09 a
F. H. Reed 03-30 Bldg. 63 (CORLAC) 0

' 0. A. Ridley 55-12 214
R. C. Sawyer 12-01 509
H. Simmons 55-12 214
L. A. Wilson 56-01 511
Correspondence Files 87-23 269 a

L4 Register 81-35 519

Q-26 8



chesterLaboratories ENCLOSURE (A)

A a.". 01iiOf

a%- Pul1,61 Laboratory Analysis Report
For

Lockbeed-Georg a Company
Marietta. "eorgia

Saipla Revwed: 10/6/83 Mior all Analyes

Repoe Date. 10/28/83

Wll #2 Well #2 Well #2 wll #2
Replicate Replicate Replicate Replicate

-Source #1 #2 #3 #4

Log No. 83- 5304 5304 5304 5304
Date CoLlactei 10/5/83 1015/83 10/5/83 10/5/83

0 12:30 PM 12:30P 12:30 8 @ 12:30 PM

pH 6.8 6.8 6.8 6.8

SpecIfic Conductance, =has/cm 1,390 1,400 1,380 1,390
Total Organic Halog s, ug/L Cl 639 620 602 602
( ,tal Organic Carbon, mg/L C 33 31 33 39

Well #3 wll #3 Well #3 Well #3
Replicate Replicate Replicate Replicate

Source- #1 #2 #3 #4

Log N o. 83- 5305 5305 5305 5305
Date Collected 10/5/83 10/5/83 10/5183 10/5/83

Q12:45 PH 12:45 PM 12:45PM @ 12:45 M

PM 5.6 5.6 5.6 5.6

Specific Coaductance, uhmos/on 1,215 1,215 1,220 1,215

Total Organic Ialogena, ug/L Cl 1,093 1,074 1,148 1,185

Total Organic Carbon, m$/L C 25 .3 22 24

'laIe Omthrwia Acted. ai.Dym. so. in 1ccai uaale ,i02f mnhod a eocedu,, Oatlined ead lom%'@v by tlim £n .,anaai
.- dolctioll Agency aid CofOrM to GUe'(y aetureico oftaolol.

I C .ll-h volu &aI4M iniatv IlPlJ of the1 detection! lffh.

Ann Arbor - Atlanta - Chadds Ford - Ollas - Kingston •Nashviill

Q-269



ChesterLaboratories ENCLOSURE (A)

A 0em 09

Laboratory Analysis Report
f For

Lockhed-Georgia Company
Marietta, Georgia

Sanples Received: 10/6/83 Moitorin Well Analyses

Repo Date: 10/28/83

Well #4 Well #4 Well #4 Well #4
Replicate Replicate Replicate Replicate

Source #1 2 9-3 #4

Log So. 83- 5306 5306 5306 5306

Date Collected 10/5/83 1015/83 10/5/83 10/5/83
@ 1:05 PH 1:05 PM 11:05 PM @ 1:05 Pm

pi 5.3 5.3 5.3 5.3

Specific Conductance, mhow/cm 170 780 780 775

Total Organic& Walons, ug/L C 278 300 296 311

Ttal Organic Carbon, mgIL C 8 4 5 3

Well #5-B Well #5-S Well #5-B Well #5-B
Replicate Replicate Replicate Replicate

Source 12. #2 #3 #4

Log No. 83- 5307 5307 5307 5307
bate Collected 10/5/83 10/5/83 10/5/83 10/5/83

NOO OON NOON NOON

pH 6.3 6.3 6.3 6.3

Specific Conductance, umboo/cm 44 44 44

Total organic Halogens, ug/L CI 26 28 26 24

Total Organic Carbon, mig/L C <1 <1 1 <1

C IM Gfl~fVAM@ Flood. X"906le No in deohow~e with meathOft am4 Ploeeue oJttilgO ea soproed tw the Ernronmrnal
Imood.. Aq@ne VWd Canfon, Mo 4Uuit 8awate p~oto=o.

Sl-thea ((1 eklWe inO nlclleeJ of the doteation limit.

Aim Arbor * Aunts * Chiadds Ford * Dallas o Kingston * Nashville

Q-270



ChesterLaboratories ENCLOSURE (A)

A Om"n Of

Labratory Analysis Report
For

Lockheed-GGo?±ia Caupan7
Xa. Lett&, GC, oAr

Samples Radved: 10/6/83 mazdtoring Wall Analyses

Repor Oate: 10/28/83

So,.e w1. 2 W .1 #3 Wall #4 well #5-

Log No. 83- 5304 5305 5306 5307

Date Collecta 10/5/83 10/5/83 1015/83 10/5/83
S12:30 PH 6 12:45 PH 1:05 1 @ NO0N

Chlor.1de, Ug/L Cl 55 49 51 2

Sulfates, mg/L S04 402 644 230 <3

?ha.ols, .g/L Ph0N 0.016 0.006 0.006 0.006

Iram, ug/L 7 0.68 0.73 0.81 0.75

-- .,, u/. . 2.8 8.8 5.4 0.20
cad.i=t, ug/L Cd 0.018 0.018 0.038 0.01.

Sod130, mg/L NA 365 280 135 4

'Avon Aa s Idle. oamway n. mc.coda'm warn methods am 9eeif6 Oullni4d OW M"Oved O the wIMlmentau

VoWcfim Agency aid w ofiofu to OlIety eumw@ft olotoon.
As&l,~- (.c) vmm am inoctiveO of the dotocon Ilmit.

Am Ab* Atlanta - Chadds Ford Oilas * Kinglton * Nashville

Q-27 1



ENCLOSURE (8)
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ENCLOSURE (C)

The Chester Engineers

A COMPUTER PROGRAM
FOR THE MANAGEMENT AND STATISTICAL EVALUATION
OF HAZARDOUS WASTE SITE DATA

The basis for the statistical analysis that follows is Cochran's
Approximation to the Behrens-Fisher Students' t-test. For an
excellent programmed description of the procedure, see 40 CFR
Part 264 Appendix IV.

This analysis was conducted at the 0.01 level of significance.

INTERPRETATION OF RESULTS

In a single-tailed test, only a significant increase in the pa-
rameter is of interest. Therefore, if t* is negative it can be
concluded immediately that there has been no significant increase
in the parameter. If t* is positive, there is no significant
increase in the parameter unless t* is greater than or equal to

In a two-tailed test, either an Increase or decrease in the pa-
rameter is of interest. Therefore, the absolute value of t* is
compared with tc. If the absolute value of t* is greater than or
equal to tc, then there most likely has been a significant change
in the parameter. Whether the change is significantly higher or
lower depends upon the original sign of t* (i.e., negative/lower
or positive/higher).

CODE SUMMARY

N no significant change
SH significantly higher

SL significantly lower

Q-273



ENCLOSURE (C)

YfU%2IIIMl AT UU M2LLCTalo1013 ClIeff. L0D~fED4Ef=IA MCIANIY
MU54 TftzPwmIEIT aw PL18 $6

MMI.YTICAL AMTS FOR DMICATOR PAMEEMI

gim 4.3
4.3

Ls3 1.3 0.000 .1 .0?! L.3 2.9 so

fW s *gCiitumC.-tbus 44.

44.
44.
44. 44. 0. 47.1 21.1 -2.337 2. N

Tqt.&.cvb=4& c 1.

1. 1. 0. 7.7 1.8 -6.779 2.6

21.
2L.
24. 2L. 2.k 885. 10562369 W3.3o 2.4 N

-------- h osherEoqiftvs
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ENCLOSURE (C)

YE03a2 PERIfll 41 DATE CMLECTEh 1015113 CLIENT: UEEF M A MAN
VU2 TWYaDOINWA WIT amW PMI 4

AI.YTCIL 55111I FOR INICATER PAAII

AMyq AVOWE YMAIM AWIFIVALCE tt te 07SI

4.5 165 $.M0 4.1 .015 M.I MY SH

9Wecmdutmcu-udmlc3 13".
1400.
13M.
1300. 1300. 44.4 47.1 23.1 112.5 4.3 sm

Te4At.ar.o-q C 33.
31.
33.
39. 34. IL. 7.7 15.3 13.1 4.0 SN

Te~b~hlom-q l C CI4T.

403.
WL
M. 415.7 312.2 155. MUM4~.? -1.04 2.b 9

-The ~h .Bt rbom.r
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EHCLOUE !.C)

YVAIZ PU0612 DATE SOKE .CTD:1o/Oi3 OdUSIT LOflD-WADSA MVANY
~s3 fl~fiOADZW W PLnT #4

AWMIDIIM. IIS FO INDI CATES PlAAfrI

RIWE YOU=1 AMME a t-T 62s,

5.& 6i 0 .1 .015 -15.811 2M -3

121L.

121L. 1216.2 6.2 47.1 21.1 641.6 3.5 III

0 Tvt.krj.Carbin-q/C 25.
25.

24. 23.5 1A6 1.7 15.8 12M M. sN

Tot.-'ynau-mig qit C I 10?
1074.
Ila.
1118. I1M 2514.6 IU1.4 1084.? AW2 2.6 N

-Th.C h eserQ-276w



ENCLOSURE (C)

M.W PUIU2 DATE IMULE CMLIMMI:OI5JS CL1ENif LDCXEEMMRIA CONIY
kILz4 TwfNuIWIT oSw K'MT #6

AW ? AWE AIN VIAK=MAM tt te AiSITs

LS 54 0. ilI .015 -23.296 2. 9 1.

Ipu.~drctac.,auj. 770.
79L.
M1.

77!. 77M2 -29 47.1 25.1 2b&.4 4.0 SN

Q Tat.fq.arbn-eAC c L

4.
L
L. L 4.& 7.7 13.8 -1.804 3.6

Ti~.I~ms-q&el 273.

29L
311. 290.2 136.2 511.0106025.9 -2.272 2.b N
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I ENCLOSURE (C)

YE4131 O.IENl: LDCO EDRG1A COPANY
IU4TTYtzIVUWl WT U n w oua .

AMMIrCL RMT FM 119CAT PM117,6NVW1

AWILYTICA. K-ILTS AM0*3 vA~a

MIE OWLE CILIECTO 112111 417182 717182 10151622

PM 5.T L. L.2 4.2

5.9 mI L2 M.
L9 Li L.2 6.2
L.9 Li L.2 L.2 6.1 .015

Sp..Co*natmc-ubaacn 47. 30. 39. St.

47. 50. i9. 33.
47. 50. 39. 50.

47. SO. V9. 54. 47.1 22.1

Tvt.byj.Carb-si C 1.2 9.6 It. 9.

1.3 9.9 It. f.

1.3 f.3 it. 9.
1.3 9.7 12. a. 7.7 15.8

T@Ldrl.Nalqus-qIL CI 2215. 76.0. M2 123.

25. .790. ff. 113.
291L 790. I. 130.
254L. 770o . 129. 888.6 1016M3.?

VbCh~strEmiawi
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APPENDIX A

GROUNDWATER QUALITY INFORMATION
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ENVIRONMENTAL SCIENCE -.....
AND ENGINEERING, INC.

P. 0. Box ESE SHEE' D

GAINESVILLE, FLORIDA 32602-3053 -. .
(904) 332-3318 TWX 810-825-6310
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Chester Laboratories
A Oh...n 09
AD~i

Laboratory Analysis Report
For

Lockheed-Georgia Company
Karietta, Georgia

Volatile CompoundsSempeeReceUyndh 4/5/84
ReSap Daee: 5/21/84 B-10 B-10 B-10 B-10 B-10Aeration Aeration Aeration Aeration Aeration

Basin Basin Basin Basin BasinSediment Sediment Sediment Sediment Sediment
Source Area 1 Area 2 Area 3 Area 4 Area 5
Log No. 84- 2033 2034 2035 2036 2037Date Collected 4/4/84 4/4/84 4/4/84 4/4/84 4/4/84

@ 12:45 Pm @ NOON @ 11:15 AM @ 10:45 AM @ 10:00 AM
Acrolean, ug/L <10 <10 (10 <10 <10
Acrylonitrile, ug/L <10 <10 <10 <10 <10Benzene, ug/L <10 <10 <10 <lu <10Bromoform, ug/L <10 <10 <10 <10 <10Carbon Tetrachloride, ug/L <10 <10 <10 <10 <10Chlorobenzene, ug/L <10 <10 (10 50 <10
Chlorodibromomcham, ug/L <10 <10 <10 <10 <10
Chloroathane, ug/L <10 <10 (10 (10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10 <10 <10Chloroform, ug/L <10 <10 13 58 <10Dichlorobrouomechane, ug/L <10 <10 <10 <10 <101,1-Oichloroethane, ug/L 57 18 14 <10 <101,2-Dichloroethane, ug/L 50 <10 <10 450 <101.1-Dichloroathylen., ug/L <10 13 (10 (10 <10
1.2-Dichloropropane, ug/L <10 <10 <10 <10 <10cia-1,3-D01chloropropen-, wg/L <10 <10 <10 <10 <10
trana-1,3-Dichloropropene, ug/L (10 (10 <10 <10 <10Ethylbenszne, ug/L <10 <10 14 720 <10Methyl Bromide, ug/L <10 <10 <10 <10 <10
Methyl Chloride, ug/L <10 <10 <10 <10 <10
Methylene Chloride, ug/L 48 78 42 250 231,1,

2
,
2
-Tetrachloroechane, ug/L <10 <10 (10 <10 <10Tetrachloroethylene, ug/L 700 490 57 -J.29 <10Toluene, ug/L 43 32 29 -1,350 111,2-Tran -DichloroathyIen, ug/L 46 13 21 -440 <10

1,1,1-Trichloroehtane, vg/L 74 100 13 (10 <101,,
2
-Trichloroathane, ug/L <10 <10 <10 <10 <10

Trichloroethylene, ug/L 89 49 90 7,420 <10
Vinyl Chloride, ug/L <10 <10 <10 <10 <10

Recovery of Spike, Z
Ethyl Benzene Dj. Surrogate 94 96 - 97 --Benzene De Surrogate 92 95 - 98 --Bromochloromethane - - 101 -- 962-Brouo-1-Chloropropans -- - 110 - 108

Unmee otewynoted. anatym am n accoman" m the mqo -Md and es ounb"d &n aAwo.d b? tA "m v EfflonmwwP ecwou Agefcy MGd coMoffl to qualy seswfutg Wo-oc
* "%1.41m11W) ,10VON" a. me c Mne ot me etect.. ,ame, Q-285



Chester Laboratories

-01 I1 10

Laboratory Analysis Report
For

Lockheed Georgia Company

Marietta, Georgia

Samples Received: 4/24/84 Monitoring Well Analyses

RPo Date: 5/29/84

Well 22
Source Upradi.ent Well 23 Well 24 Well 25

Log No. 84- 2541 2542 2543 2544
Date Collected 4/23/84 4/23/84 4/23/84 4/23/84

Arsenic, mg/L As <0.001 <0.001 <0.001 <0.001
Bariu, mg/L Ba 0.02 0.02 <0.02 0.12
Cadmium, mg/L Cd <0.003 <0.003 <0.003 <0.003
Chromium, mg/L Cr <0.003 <0.003 <0.003 <0.003

Lead, mgiL Pb 0.01 0.003 0.01 0.004
Mercury, mg/L H& <0.001 <0.001 <0.001 <0.001
Selenium, ag/L Se <0.001 <0.001 <0.001 <0.001
Sodium, mg/L Na 6 42 88 132
Iron, mg/L Fe 0.25 0.16 0.23 14

Manganese, zg/L Mu 0.45 0.92 0.17 1.4
Silver, mg/L A . <0.01 <0.01 <0.01 <0.01
Chlorides, mg/L Cl 4 11 14 50
Sulfates, mg/L SO, 28 137 141 173
Fluorides, mg/L F 0.11 0.14 0.11 0.09
Phenols, ug/L PhON 0.007 0.004 0.008 0.006

Nitrates and Nitrites, ag/L N 0.04 1.4 0.97 0.29
Nitrites, mg/L N 0.008 0.006 0.007 0.008
Nitrates, mg/L N 0.03 1.4 0.96 0.28

Radium 226, pCi/L 0.3 0.0 0.1 0.1
Gross Alpha, pCi/L 0 0 0 0
Gross Beta, pCi/L 0 0 0 2

Turbidity, NTU 20 10 16 38
Total Coliform, No. /100 ,L <1 <1 <1 <1

Endrin, u$/L <0.01 <0.01 <0.01 <0.01
Lindane, ug/L <0.01 <0.01 (0.01 <0.01
Methoxychlor, u g/L <0.1 N0.1 <0.1 <0.1
Toxaphena, ug/L <0.5 <0.5 <0.5 <0.5
2,4-0, ug/L <1 <1 <1 1.7
2,4,5-TI Silvex, ug/L <1 <1 <1 <1

* Uni otheree noted. analyes are n Sewrda te wt the mehods ad Pwacdures Oulined and aPlPed by me Enmmnnentai
O ~c Aetcend confoM to €luaj, SWuree pMW.

M "wllU~n , w l~e are ,ndcalive of the woet an lInd.t Q-286
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LABORATORY ANALYSIS REPORT
FOR

Lockheed Georgia Company
Marietta, Georgia

Monitoring Well Analyses

(Continued)

Well 22
Source Upgradient Well 23 Well 24 Well 25

Log No. 84- 2541 2542 2543 2544
Date Collected 4/23/84 4/23/84 4/23/84 4/23/84

pH 7.5 7.3 6.7 6.4
Specific Conductance, umhos/ca 90 535 450 800
Total Organic Halogens, ug/L Cl 108 117 190 11,300
Total Organ.c Carbon, mg/L C 3 12 19 24

Q-287



Chester Laboratories
A 04~un o

'Qia lu

-m. (41U m1e,.
Laboratory Analysis Report

For
Lockheed Georgia Compaen

Marietta, Georgia

SemPd Received: 4/24/84 Replicate Analyses
Repo Date: 5/29/84

Well 22 Well 22 Well 22
Upgradient Upgradient Upgradient

Source Replicate Replicate Replicateo2 
#3 #4

Log No. 84- 
2541 2541 2541Date Col.ected 

4/23/84 4/23/84 4/23/84
PH 

7.5 7.67.
Specific Conductance, umhos/ca 7. 7.5Total Organic Halogens., ug/L Cl 96 101 96Total Organic Carbon, mg/L C 3 3 94

U"*ma O n a r m n w ie reel n sc wd" tloda anut d 'O wan a by s11 Enronmq",Poctt A9* am coftm 'a quildy "sawtnce srOOc Q-288• "L l-tl~an" (() ue are & ndjC:jtv Of hq. dteclon lint
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Chester Laboratories
A O vis f0

P0. @a114

Laboratory Analysis Report
For

Lockheed Georgia Cowpany
Marletta, Georgia

,a~mpe R~eeuI~: 4/24/84 Volatile Compounds
Report Date: 5/29/84

Well 22Source Upradient Well 23 Well 24 Well 25

Log No. 84- 2541 2542 2543 2544Date Collected 4/23/84 4/23/84 4/23/84 4/23/84

Acrolein, ug/L <10 <10 <10 <10Acrylonitrile, ug/L <10 <10 <10 <10Benzene, ug/L <10 <10 <10 <108rowform, ug/L <10 <10 <10 <10Carbon Tetrachloride, ug/L <10 <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10 <10Cbloroabromomethant, ug/L <10 <10 <10 <10Chloroethane. ug/L <10 <10 <10 <102-Chloroethylvinyl Ether, ijg/L <10 <10 <10 <10Chloroform, ug/L <10 <10 <10 <10

Dichlorobromomethane, ug/L <10 <10 <10 <101.1-Dichloroothane, ug/L <10 <10 <10 <101.2-Dichloroethan, ug/L <10 <10 140 9401.1-Dichloroethylene, ug/L <10 <10 <10 131.2-Dichloropropane, ug/L <10 <10 <10 <10cis-1,3-Dichloropropene, ug/L <10 <10 <10 <10trans-1,3-Dichloropropene, ug/L <10 (10 <10 <10Ethylbenzene, ug/L <10 <10 <10 (10Methyl Bromide, ug/L <10 <10 <10 <10Methyl Chloride, ug/L <10 <10 <10 <10
Methylene Chloride, ug/L 36 16 <10 141.1.2.

2
-Tetrachloroethan, ug/L <10 <10 <10 <10Tetrachloroethylene, ug/L <10 <10 <10 1.5

Toluene, ug/L <10 <10 <10 <101.
2
-TrAns-Dichloroethylene, ug/L <10 <10 125 8701.ll-Trichloroothane, ug/L <10 <10 <10 <101,1.2-Trichloroothane, ug/L <10 <10 <10 <10

Trichloroethylene, wg/L <10 <10 98 2,500Vinyl Chloride, ug/L <10 (10 <10 <10

*Ut'weg omw.. hoted.' anatyee are n eolodahe m th me wtowam n poed "o o,,:Wned adgmby thte EtrwonmytaePO00 Aqestcy GM cool 01 to qujalI asr"bane pmooci
* LOW~tan' (<) vaiuee are 4ndcairve of tfte delftgan tired.,

Q-289



Chester Laboratories
A ODvelir Of

MOO 1,.0,.4x Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Volatile CompoundsSamplesReceived: 6/7/84
Repon Oat.: 7/9/84

Well Well Well Well

Source 22 23 24 25

Log No. 84- 3892 3893 3894 3895

Date Collected 6/4/84 6/4/84 6/4/84 6/4/84

Acrolein, ug/L <10 <10 <10 <10

Acrylonitrile, ug/L <10 <10 <10 <10

Benzene. ug/L <10 <10 <10 <10
8rostafors, ug/L <10 <10 <10 <10

Carbon Tetrachloride, ug/L <10 <10 <10 <10

Chlorobenzne, ug/L <10 <10 <10 <10

ChloLadibromomthane, <S/1 (10 (10 <10 (10
Chloroethane, ug/L (10 <10 <10 <10

2-Chloroethylvinyl Ether, ug/L <10 <10 <10 <10

Chloroform, jg/L <10 24 <10 620

Dichlorobromomethane, ug/L <10 <10 <10 <10

1,1-Dichloroethane, ug/L <10 <10 <10 <10

1,2-Dichloroethane, ug/L <10 <10 162 1,300

1,1-Dichloroethylene, ug/L <10 <10 <10 <10

1,2-Dichloropropane, ug/L <10 <10 <10 <10

cis-1,3-Dichloropropene, ug/L <10 <10 <10 <10

trans-1,3-Dichloropropene, ug/L <10 <10 <10 <10

Ethylbenzena, ug/L <10 <10 <10 <10

Mathyl Broside, ug/L (10 (10 <10 <10

Methyl Chloride, ug/L <10 <(0 <10 <10

Methylene Chloride, ug/L <10 <i0 <10 <10

1,1,2,2-Tetrachloroethane, ug/L <10 <L0 <10 <10

Tetrachloroethylene, ug/L <10 <10 <10 <10

Toluene, wg/L <10 <10 <10 <10

1,2-Trina-DichoroathyleVA, uIL <10 <10 172 1,250

1,1,l-Trichloroethane, ug/L <10 <10 <10 <10

1,1,2-Trichloroethane, uS/L <10 <10 <10 <10

Trichloroeothylene, ug/L <10 <10 130 12,400

Vinyl Chloride, ug/L <10 <10 <10 <10

Total Organic Halogens, us/L 6 7 110 8,500

unes Uftww notew~ed avtapy,. are m accorance ,,ft tm motftode and procedures outimso and b.drvo.d P1, th Enwommntai
Potiection Agency and conform to quily assurance pwrocof

* "Le4n " (<) vskm we I,ndwaef Of the detction mW. Q-290r I



Chester Laboratories
A OW940af Of

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 6 / 7/84 Volatile Compounds

Report Date: 7/9/84

1-10 8-10 B-10
Sedimentation Aeration Undardrain W~ell

Source Pond Pond System 9

Log No. 84- 3888 3889 3890 3891

D~ate Collected 6/5/84 6/5/84 6/5/84 6/5/84

Acro3.ein, US/L <10 (10 (10 <10
Acrylonitrile. Iug/L <10 <10 (10 <10

Benzene, ygiL <10 (10 <10 <10
Browofora, AS/IL C10 <10 (10 (10

Carbon Tetrachloride, ug/L <10 <10 <10 (10

Chlorobenzens, uIgL (10 (10 <10 (10

Chlorodibromomethane, PgIL (10 (10 <10 <10
Chloroethana, ugiL (10 (10 <10 <10
2-Chloroothylviny1 Ether, wg/L <10 <10 (10 <10

Chloroform, ug/I. (10 (10 100 (1C

DichlorobrouomChal*, ijgJL <10 <10 <10 <10

1,1-Dichloroehaefle, mg/I (10 <10 <10 66

1,2-Dichloroachane, ug/L 32 (10 196 (10
1,1-Dichloroechylens, iug/L <10 <10 <10 (10

1,2-Dichloropropane, ug/I. (10 <10 (10 (10

cis-l,3-Dichloropropent, ug/L (10 <10 <10 (10

trans-l,3-Dichloropropane, vs/I. <10 <10 <10 (10

fthylbaene, vg/I. <10 (10 (10 <10

Methyl Bromide, ug/L <10 <10 <10 <10

Methyl Chloride, ug/I. (10 <10 <10 (10

Mathylene Chlor-Ide, ug/I. (10 35 (10 (10

I,;.,2,2-Tetrachloroeth~ne, ug/L <10 <10 <10 <10

Totrachloroothylene, mgiL 124 <i0 (10 (10

Toluene, vg/I. (10 <30 <10 (10

1,2-Trans-Dichloroethylenit, Ug/IL 34 <10 173 (10

1,1,1-Trichloroethaa. mg/L 85 (10 <10 <10

1,1,2-Trichloroothant. jg/L <10 <10 (10 (10

Trrtchloroothylene, ii5/L <10 <10 6,480 (10

Vinyl Chloride, ug/L (10 <10 <10 (10

Total Organic Hlalogens, Wg/I. 112 11 3,000 37

U*o aUM.U efVwe.'f.. aidyse we in sccmaancs with the nmehcq1vMPrGCedUree Outfittd asia aowao by Mhe Entwonnmasital
PRWMiatnf AqenCy Mtd c~rot q uast asalaasim 0moa).09

* Lae.Uia, rcvai u sAdaewate cio ft ,OMM 11C 0-9



Chester Laboratories
A DMWlA Ot

PO0. @1036

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Sa/ohe Recived: 8/11/84 Monitoring Well Analyses
Reort Doate: 9/12/84

Well 22 Well 23 Well 24 Well 25
Source Upradient Upgradienc Upgradienc Upradient

Log No. 84- 5387 5388 5389 5390
Date Collected 8/10/84 8/10/84 8/10/84 8/10/84

p1 6.8 7.4 7.2 6.7
Specific Conductance, umhos/cm 66 645 630 1,080
Total Organic Ralogens, ug/L Cl 16 38 84 2,550
Total Organic Carbon, mg/L C 6 12 30 50

Chlorides, mg/L C1 3 11 12 55
Phenols, ag/L PhOH 40.004 0.005 0.008 0.010
Sulfates, mg/l S04 (3 187 119 280
Total Fluorides, mg/I F 0.07 0.17 0.14 0.20
Nitrates, mg/L N 0.27 0.57 0.11 0.10

Endrin, ug/L <0.01 <0.01 <0.01 <0.01
Li'ndane, vg/L <0.01 <0.01 <0.01 <0.01

Metboxychlor, ug/L <0.1 <0.1 <0.1 <0.1
To. .-,,tene, ug/L <0.5 <0.5 <0.5 <0.5
2,4-0, uS/L <1 <1 <1 <1
2,4,5-TP Silvex, ug/ <1 <1 <1 <1

Gross Alpha, pCi/L 0 0.7 0 0.4
Gross Beta, pCi/L 0 0 0 4
Radi m 226, pCi/L 0.04 0.22 0.05 0.38

Turbidity, NTU 18 50 80 60
Total Coliform, No./100 mL <1 <1 <1 <1

M gM U e IQ gar stn accs aa ,c j, w m e 0o ,r a Proc~e ure. outhioea aria aoo ovo Iy In@ E ,,,onm nat
"t J.h c"() .vlues arenaatv t t~nq me c ,an t,emt.



Chester Laboratories
A OWMSO Of

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 8/13/84 Monitoring Well Analyses

Report Date: 9/12/84

Well 22 Well 23 Well 24 Well 25
Source Uparadient Upgradient Upxradienc Upgradient

Log No. 84- 5387 5388 5389 5390
Date Collected 8/10/84 8/10/84 8/10/84 8/10/84

Arsenic, mg/L As <0.001 <0.001 <0.001 <0.001
Barium, mg/L Ba 0.03 0.05 0.05 0.15
Cadmium, mg/L Cd <0.005 <0.005 <0.005 0.008
Total Chromium, mg/L Cr 0.005 0.008 0.008 0.010
Lead, mg/L Pb 0.010 0.003 0.005 0.005
Mercury, mg/L Hg <0.001 <0.001 <0.001 <0.001
Selenium, mg/L Se <0.001 <0.001 <0.001 <0.001
Silver, mg/L Ag <0.01 <0.01 <0.01 <0.01
Iron, mg/L Fe 0.24 0.58 1.2 26
Manganese, mg/L Mn 0.15 0.54 0.31 1.6
Sodium, mg/L Na 3 36 131 195

* U(e14 atner w.ee mled. stan l 14r, are M accordace -1 1" 0 me trIoo and rfOOedures outlined and aooroved Oy !"s Envtronsenrta
Protfction Agency and conform to duaiy assuramce 0rotoco Q-29 3

* "LeIS-Il" (<) *Iuef are ,olcate o at 1e deteotn hM,t



Chester Laboratories
A Ohmlof Of

7v RiI yin

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Replicate Analyses
Samples Received: 8/13/84
Report Date: 9/12/84

Well 22 Well 22 Well 22
Upgradient Upgradient Upgradienc

Source Replicate #2 Replicate #3 Replicate #4

Log No. 84- 5387 5387 5387
Date Collected 8/10/84 8/10/84 8/10/84

pH 6.7 6.8 6.8

Specific Conductance, umhos/cm 65 66 67

Total Organic Halogens, ug/L Cl 14 16 16

Total Organic, Carbon, mg/L C 5 6 7

S3276-7

- Urfela tmle " nowed, anlyseS are a accordance *ime fno m~mtos an; Procedures outlined and aproved oy the Eviromenla
Protection Agency and conform to Qualit assurance orotocol

e "Less-than* (<) values are jnchialve of In. delection limit

j Q-294



APPENDIX B

GROUNDWATER SAMPLING AND ANALYSIS PLAN
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III GROUNDWATER SAMPLING AND ANALYSIS PLAN

A. RCRA GROUNDWATER MONITORING NETWORK

RCRA groundwater monitoring regulations (40 CFR 265.

91(a)] require that at least one upgradient and three

downgradient wells be utilized to monitor the uppermost

aquifer at the limit of the waste management area.

Since the waste management area has been defined 3 the

B-10 Aeration Basin; and since the flow direction of

the groundwater in the uppermost aquifer is in a

general southeasterly direction; monitoring well 22 has

been selected as the upgradient well and wells 23, 24,

and 25 have been selected as the downgradient wells.

Ground surface and top of casing elevations relative to

USGS datum are as follows:

Monitoring Top of Casing Ground Surface
Well (ft) (ft)

22 1100.37 1097.96
23 1094.11 1090.81
21 1091.19 1088.31
25 1083.97 1081.51

B. GROUNDWATER SAMPLING

All groundwater sampling will be done after the wells

have been properly developed. Because drilling and
well construction disturb the natural groundwater

system, samples should not be collected until the

groundwater system returns to chemical equilibrium.

Lockheed-GA
3276-10/5-84

Q-296I



1. Procedures for Sampling Wells

a. Measure the depth from the top of the casing

to the top of the water. Record the depth
for future use in the development of the
groundwater contour map. All measuring

devices used in the well must be thoroughly
rinsed with distilled water prior to use.

b. Measure the depth from the top of the casing
to the bottom of the well casing (total depth

of cased hole) for initial sampling of a new
well or use the previously recorded depth for

resampling of an established well.

C. Subtract the depth to top of the water from
the depth to the bottom of the casing to
determine the height of standing water in the

casing. Calculate the volume of water
standing in the well casing. (For a 2 in.
well this equals approximately 0.2 gallons
per foot of standing water.)

d. Remove a quantity of water from the well
equal to three to five times the calculated
volume of water in the well. For rapidly
recharged wells, pumping or the recharge rate

should ideally continue i:.ntil the pH and/or
conductivity of the water has stabilized.
These measurements are not required.

e. if the well goes dry during pumping or

bailing, allow the well to recover.

f. obtain a sample for chemical analyses immnedi-

ately after pumping or bailing is complete.

Lockheed-GA
3276-10/5-84 -q



In case a well is pumped or bailed dry,

obtain a groundwater sample as soon as

possible after the well has recovered.

g. The sampling bailer or pump should be flushed

with distilled water after sampling to

prevent cross contamination between monitor-
ing wells. Materials incidental to sampling

such as bailer ropes and tubing must also be

flushed with distilled water. Sampling

equipment must be protected from the ground
surface. No sampling should be accomplished

when wind blown particles may contaminate the

sample or sampling equipment.

h. All samples for extractable organic compound

analyses should be placed in amber glass

bottles with teflon lined lids. Samples for

inorganic chemical analyses, on the other

hand, may be placed in polyethylene bottles.

Samples for purgeable organic compound

analyses should be placed in glass containers

such that no air bubbles pass through the

sample as the container is filled. Those

bottles should be sealed with teflon lined

lids so that no air bubbles are entrapped.

i. For inorganic or metal analyses, the sample

bottle may be prerinsed by partially filling

the bottle with sample and discarding the

contents. The cap may also be rinsed with

the water to be samplefd. For organic com-

pound or microbiological analyses, the sample

containers should not be prerinsed with the

sample.

Lockheed-GA
3276-10/5-84 Q-298



j. The sample bottle should be filled, capped

securely and immediately placed in a chest

where the temperature is about 4 deg C. The

samples should be delivered to the laboratory

6 as soon as possible.

C. SAMPLE PRESERVATION

Immediate analysis is ideal. Since this is usually

impossible for most tests, storage at a low temperature

(4 deg C) is perhaps the best way to preserve most

samples until the next day. Chemical additions, on the

other hand, will preserve the samples for a longer

period of time. Chemical preservation of samples,

however, is difficult because chemical additions used

to preserve one constituent of the sample may interfere

with the analyses of other constituents. As such, no

single chemical preservation technique is entirely

satisfactory. Samples may require splitting with

different chemical additions made to each aliquot. The

preservative should be chosen with due regard to the

determinations that are to be made. Table 1 is a list

of suggested preservation methods for various parame-

ters plus the suggested maximum length of tine the

samples can be held prior to analysis.

1. Samples will be placed in the proper type of

container; e.g., glass or plastic (refer to

Table 1).

2. To prevent or retard the degradation/modification

of constituents in samples duziing transportation

and storage, the samples will be preserved and

stored as outlined in Table 1 for the compounds of

interest.

Lockheed-GA
3276-10/5-84 Q-299



LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-1

CONTAINERS, PRESERVATION AND HOLDING TIMES

b MAXIMUM

MEASUREMENT CONTAINERa PRESERVATIVE HOLDING TIMEc

Acidity P, G Cool, 4"C 14 days

Alkalinity P, G Cool, 4*C 14 days

Ammonia P, G Cool, 4*C 28 days

H2S04 to pH <2

Coliform P. G Cool, 4"C 6 hours
0.008 Na2S203f

Fecal streptococci F, G Cool, '4C 6 hours
0.008% Na2 S203

Biochemical oxygen P, G Cool, 4*C 48 hours
demand

Biochemical oxygen P. G Cool, 4"C 48 hours
demand carbonaceous

Bromide P, G None Required 28 days

Chemical oxygen P, G Cool, 4*C 28 days
demand H2S04 to pH '2

Chloride P, G None Required 28 days

Chlorinated organic G, teflon- Cool, 4'C 7 days (until
compounds lined cap 0.0082 Na2S203  extraction)

30 days (after
extraction)

Chlorine, total P, G Determine on site 2 hours
residual

Color P, G Cool, 4"C 48 hours

(continued)
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TABLE III-I

CONTAINERS, PRESERVATION AN" HOLDING TIMES
(continued)

MAXIMUMc
MEASUREMENT CONTAINER PRESERVATIVEb HOLDING TIME

Cyanide, total and P. G Cool, 4*C 14 days

amenable to NaOH to pH <12 f
chlorination O.OO8Z Na2 S203

Dissolved oxygen

Probe G bottle Determine on site 1 hour

and top

Winkler G bottle Fix on site 8 hours

and top

Fluoride P None Required 28 days

Hardness P, G HNO 3 to pH <2 6 months

Hydrogen ion (pH) P. G Determine on site 2 hours

Kjeldahl and organic P. G Cool, 4*C 28 days

nitrogen H2 SO4 to pH <2

Metals
d

Chromium VI P. G Cool, 4*C 48 hours

Mercury P, G HNO 3 to pH <2 28 days
0.05 K2Cr207

Metals, other than
above P. G HN0 3 to pH <2 6 months

Nitrate P, G Cool, 4"C 48 hours

Nitrate-nitrite P. G Cool, 4*C 28 daysH2 SO4 to pH '2 28 days

Nitrite P, G Cool, 4*C 48 hours

(continued)

Lockheed-GA
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TABLE ITI-I

CONTAINERS, PRESERVATION AND HOLDING TIMES
(continued)

MAXIMUM

MEASUREMENT CONTAINERa  PRESERVATIVEb HOLDING TIMEc

Oil and Grease G Cool, 4oC 28 days

Organic Carbon P, G Cool, 4*C 28 days
H2S04 to pH <2

Organic Compounds
e

Extractables (includ- G, teflon- Cool, 4*C 7 days (until
ing): lined cap 0.008% Na2S203 extraction)

phthalates 30 days (after
nitrosamines extraction)
organochlorine
pesticides
PCB's
nitroarometics
isophorone
polynuclear

armotic hydro-
carbons

haloethers
chlorinated hydro-

carbons
TCDD

Extractables (phenols) G, teflon- Cool, 4C 7 days (until
lined cap H2S04 to pH <2 f extraction)

0.008% Na2S203  30 days (after
extraction)

Purgeables (Halo- G, teflon- Cool, 4C 14 days
carbons and Aromatics) lined septum 0.008% Na2S203

f

Purgeables (Acrolein C, teflon- Cool, 4C 1 days
and Acrylonitrite) lined septum 0.008% Na2S2O3

f

Orthophosphate P, G Filter on stte 48 hours
Cool, 4C

(continued)

Lockheed-GA
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TABLE III-1

CONTAINERS, PRESERVATION AND HOLDING TIMES
(continued)

a MAXIMUM

MASURMENT CONTAINER PRESERVATIVEb  HOLDING TIME

Pesticides G, teflon- Cool, 4"C 7 days (untillined cap 0.008% Na2S203f  extraction)

30 days (after
extraction)

Phenols P, G Cool, 4*C 28 days
H2SO4 to pH <2

Phosphorus P, G Cool, 4C 28 days
R2S04 to pH <2

Alpha, Beta and Radium P. G HNO 3 to pH <2 6 months

Residue, total P, G Cool, 4*C 14 days

Residue, filterable P, G Cool, 4"C 14 days

Residue, nonfilterable P. G Cool, 4*C 7 days

Residue, settleable P, G Cool, 4'C 7 days

Residue, volatile P, G Cool, 4*C 7 days

Silica P Cool, 4*C 28 days

Specific conductance P, G Cool, 4"C 28 days

Sulfate P. G Cool, 4C 28 days

Sulfide P. G Cool, 4°C 28 days
Zinc Acetate

Sulfite P, G Cool. 4C 48 hours

Surfactents P, G Cool, 4"C 48 hours

Temperature P, G Determine on site Immediately

Turbidity P, G Cool, 4C 48 hours

(continued)

Lockheed-GA
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a Polyethylene (P) or Glass (G)

b Sample preservation should be performed immediately upon sample

collection. For composite samples each aliquot should be preserved
at the time of collection. When use of an automatic sampler makes
it impossible to preserve each aliquot, then samples may be pre-
served by maintaining at 4C until compositing and sample splitting
is completed.

c Samples should be analyzed as soon as possible after collection.

The times listed are the maximum times that samples may be held
before analysis are still considered valid. Samples may be held
for longer periods only if the permittee, or monitoring laboratory,
has data on file to show that the specific types of samples under
study are stable for the longer time.

Some samples may not be stable for the maximum time period given in
the table. A permittee, or monitoring laboratory, is obligated to
hold the sample for shorter time if knowledge exists to show this
is necessary to maintain sample stability.

d Samples should be filtered immediately on-site before adding

preservative for dissolved metals.

• Guidance applies to samples to be analyzed by GC, LC, or GC/MS for

specific organic compounds.

Should only be used in the presence of residual chlorine.

Lockheed-GA
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3. Efforts to preserve the integrity of the samples

will be initiated at the time of sampling and will

continue until analyses are performed.

4. In the event that samples obtained from the well

contain a great amount of sediment, they should be

quiescently settled and only the supernatant

liquors placed in the bottles before the chemical

preservatives are added. For the measurement of
dissolved constituents, the samples should be

filtered on-site using a 0.45 uim membrane filter

before the chemical preservatives are added.
Quiescent settling should not be utilized on

samples for volatile organic analysis.

0. CONTAINER PREPARATION

For the analysis of certain parameters, special clean-

ing procedures of the sample bottles or containers are

required. It is advisable to use new containers.

Previously used containers may require more thorough
cleaning such as with a chromic acid'solution before

the following special cleaning procedures are utilized.

1. Organic Compounds

a. Purgeable

Detergent wash vials or bottles and cap

liners. Rinse with tap and then distilled
water. Dry at 105 deg C for at least one

hour.

Lockheed-GA
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b. Extractables

Detergent wash bottles and cap liners. Rinse

with tap and then distilled water. Rinse

with acetone followed by hexane (pesticide

grade). Drain and air dry.

2. Metals

Rinse containers with a solution of 1 part nitric

acid to 4 parts water followed by distilled water.

3. Microbiological Analyses (Coliforms)

Sterilize container and its stopper or cap by

autoclaving at 121 deg C for 15 minutes or by dry

heat at 180 deg C for two hours. Prior to steri-

lization, the container should be wrapped in kraft

paper or aluminum foil to protect against con-

tamination during handling. Any chemical preser-

vatives utilized (sodium thiosulfate) must be

added to the container before the sterilization

process.

E. SAMPLE MANAGEMENT AND CHAIN OF CUSTODY

1. The management of samples, from the point of

collection to the point of analysis, should be

carefully controlled. It is possible that ana-

lytical results could be used as evidence in legal

proceedings. For this reason, it is important

that an accounting of the sample be made from the

time of collection until the sample is analyzed.

Lockheed-GA
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2. The accounting of samples is generally referred to
as "chain of custody-. Since most samples must be
transported back to the laboratory for analysis,
it is good practice to treat each sample as though
the results will be used in legal proceedings.

A field notebook is an excellent and acceptable
means of recording and recalling facts and circum-
stances of the sample collection in the event
adjudication. Examples of information that should
of be recorded are:

* Sampling Location

* Time and Date

* Weather Conditions

* Sampling Method - grab samples, auto-
matic composites, etc.

* Method of Preservation

* Disposition of Sample - transferred toJohn Smith for transport to lab, mailed
to lab, stored prior to transporting to
lab, etc.

R eason for Sampling

* Pertinent Well Data - depth to water
surface, pumping date, etc.

On-Site Analysis - pH, temperature, etc.

An example of field data record is attached as Figure
1.

The sampl.er should sign each page of his field notebook
in order to strengthen the case for its authenticity.
If the sampler transfers the samples to someone else,

Lockheed-CA
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the person receiving tne samples should be indicated

and should sign the field notebook. If samples are

sent through the mail, the recipient should return a

signed sheet indicating the receipt of the sample.

Another good practice when shipping samples through the

mail is to place a seal across the access point to the

container. This seal is signed and dated by the person

sending the samples. The person receiving the samples

notes the condition of the seal and records his find-

ings.

An example of chain of custody record tag is shown in
Figure 2.

3. Internal laboratory identification numbers should

be assigned to. all incoming samples and quality

control (QC) samples according to the format of

the laboratory. The identification numbers will

be sequential and will be recorded in a log book

which identifies the sample with the assigned

number.

Also, although not always practiced, one of the

people associated with the laboratory should be

designated to safeguard the sample in the labora-

tory. The sample custodian should maintain a

permanent record containing information such as:

Type of Sample

Sampling Location

Date Sampled

* Date Received

* Sample Number

Lockheed-GA
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* Sample Assigned to Whom

* Date Assigned

* Analyses Made and Results

* Completion Date of Analyses

Unused portions of the sample should be stored for a

specified time period until results have been verified.

F. NUM4BER OF SAMPLES AND FREQUENCY

The number of groundwater samples required to meet RCRA

well monitoring requirements for the first and second

years are tabulated in Tables 2 and 3. These are based

on a typical system of upgradient (Well 22) and three

downgradient (Wells 23, 24, and 25) points.

The tables also indicate the type and number of analy-

ses that are required. The number of determinations

are based on existing regulations of the U. S. EPA.

Table 4 lists the parameters designated as "primary

drinking water standards" in the aforementioned tables.

It should be noted that four replicate determinations

for the "indicator parameters" are required in the

first year on the upgradient well and on all wells in

the second year as designated in the~ tabulations.

As shown on Tables 2 through 4, samples are required

quarterly for all parameters during the first year of

sampling. During the second and subsequent years, the

frequency of sampling is diminished to semi-annually

for the "indicator parameters" and to annually for the

Lockheed-Georgia
3276-05/11-83
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-2
B-10 AERATION BASIN

NUMBER OF SAMPLES AND DETERMINATIONS
FIRST YEAR - RCRA WELL MONITORING

Number of Individual
Analyses Total Samples Total Number

Parameter Upgradient Downgradient (Four Wells) of Analyses

Well Number 22 23 24 25

Suitability Parameters:

Primary Drinking
Water Standards* 84 84 84 84 336

Quality Parameters:

Chloride 4 4 4 4 16
Iron 4 4 4 4 16
Manganese 4 4 4 4 16
Phenols 4 4 4 4 16
Sodium 4 4 4 4 16
Sulfate 4 4 4 4 16

Indicator Parameters:

pH 16** 4 4 4 28
Sp. Cond. 16** 4 4 4 28
TOC 16"* 4 4 4 28
TOX 16"* 4 4 4 28

Total Samples for Four Wells - First Year 16**

Total Determinations - First Year 544

* Refer to Table 111-4 - 84 Analyses = 21 parameters x 4 samples.

** Four replicate analyses made for each quarterly sample taken for the

upgradient well.

_ * Quarterly Samples - one for each well per quarter.

Lockheed-Georgia
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-3
B-10 AERATION BASIN

N UMBER OF SAMPLES AND DETERMINATIONS
SECOND YEAR AND SUBSEQUENT YEARS - RCRA WELL MONITORING

FEDERAL EPA REQUIREMENTS

Number of Individual Total Total
Analyses per Year Annual Samples Annual Number

Parameter Upgradient Downgradient (Four Wells) of Analyses

Suitability Parameters: 22 23 24 25

Primary Drinking
Water Standards Not Req'd. Not Req'd. 0 0

Quality Parameters:

Chloride 1 1 1 1 4
Iron 1 1 1 1 4
Manganese 1 1 1 1 4
Phenols 1 1 1 1 4
Sodium 1 1 1 1 4
Sulfate 1 1 1 1 4

Total Samples for Four Wells 4*

Indicator Parameters:**

pH 8 8 8 8 32
Sp. Cond. 8 8 8 8 32
TOC 8 8 8 8 32
TOX 8 8 8 8 32

Total Samples for Four Wells 8***

Total Determinations per year 152

* Annual samples -- one for each well per year.

•* Four replicate determinations for each sample.

• Semi-annual samples - two for each well per year.

Lockheed-Georgia
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-4

SUITABILITY PARAMETERS FOR GROUNDWATER ANALYSES

Primary Drinking Water Standards:

Allowable
Allowable Concentration

Parameter Concentration (mg/L) Parameter (mg/L)

Arsenic 0.05 Lindane 0.004

Barium 1.0 Methoxychlor 0.01

Cadmium 0.01 Toxophene 0.005

Chromium 0.05 2,4,D 0.1

Fluoride 1.4-2.4 2,4,5 TP Silvex 0.01

Lead 0.05 Radium 5 pCi/l

Mercury 0.002 Gross Alpha 15 pCi/l

Nitrate (as N) 10 Gross Beta 4 millirem/yr

Selenium 0.01 Turbidity I TU

Silver 0.05 Coliform 1/100 mL
Bacteria

Endrin 0.0002

Total of 21 Parameters

Lockheed-Georgia
3276-05/11-83
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"quality parameters". Analyses for the "primary

drinking water parameters" are not required after the

first year unless further assessment of the groundwater

is required. It should be remembered that groundwater

level measurements are required each time a well is

sampled.

Tables S and 6 present typical sample container re-

quirements for each first year, and second and subse-
quent years sampling, respectively.

G. RECORD KEEPING AND REPORTING

The results of all analyses performed on groundwater

samples and water table elevation measurements must be

kept on-site during the active life of the site. In

addition, certain results must be reported to the

Federal EPA and Georgia EPD as follows:

1. During the first year, report the results of
analysis for the primary drinking water parameters

listed in Table 4 within 15 days after completing

each quarterly analysis. Also, separately identi-

fy for each monitoring well any parameters whose

concentration or value has been found to exceed

the allowable concentration listed in Table 4.

2. After the first year's sampling, calculate the

initial background concentration by pooling the

replicate measurements for each individual "indi-

cator parameter" (see Table~ 2) concentration or

Lockheed-Georgia
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LOCKREED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-5

SAMPLE CONTAINER REQUIREMENTS
FIRST YEAR - QUARTERLY SAMPLES

Required
Container Type Volume Preservative Parameters

Plastic Liter HNO3  Arsenic, Barium, Cadmium,
Chromium, Lead, Selenium,
Silver, Iron, Manganese,
Sodium

Plastic Liter HN0 3  Radium, Gross Alpha. Gross
Beta

Plastic Liter None Fluoride, Nitrate, Turbidity
Chloride, Sulfate, pH,
Specific Conductivity

Plastic 200 mL HNO3 & K2Cr2 07 Mercury

Amber Glass, Gallon None Total Organic Ralogen (TOX);
Teflon Lined Cap Endrin; Lindane; Methoxy-

chlorine; Toxophene; 2,4,D;
2,4,5,TP Silvex

Plastic Liter H2SO. Phenol, TOC

Sterile Bottle 100 mL None Coliform Bacteria

Lockheed-Georgia
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIET'TA, GEORGIA

TABLE 111-6

SAMPLE CONTAINER REQUIREMENTS
SECOND AND SUBSEQUENT YEARS

Required

Container Type Volume Preservative Parameters

FIRST SAMPLING DURING YEAR

Plastic Liter HNO 3  Iron, Manganese, Sodium

Plastic Liter None Chloride, Sulfate, pH.
Specific Conductivity

Amber Glass, 2 Liters None Total Organic Halogen (TOX)

Teflon Lined Cap

Plastic Liter H2S04 Phenol. TOC

SECOND SAMPLING DURING YEAR

Plastic 500 mL None pH, Specific Conductivity

Amber Glass, 2 Liters None Total Organic Halogen (TOX)

Teflon Lined Cap

Plastic 200 ml. H2SO TOC

Lockheed-Georgia
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value in samples obtained from upgradient wells

(Well 22) during the first year, and calculating

the average and variance.

3. After the first year, calculate the mean and

variance, based on at least four replicate meas-

urements on each sample, for each well for each

individual "indicator parameter" (see Table 2).

For each well, compare these results with the

initial background arithmetic mean calculated in 2

above, utilizing the Student's t-test at the 0.01

level of significance to determine statistically

significant increases (or decreases in the case of

pH) over initial background.

4. Report all analyses, groundwater elevations and

the results of required statistical comparisons

annually in the annual report for the facility.

Also, separately identify any significant differ-

ences from initial background found in upgradient

wells.

5. Annually review groundwater elevation data to

determine that at least one upgradient well and

three downgradient wells are being monitored. If

yes, continue monitoring. If no, immediately

modify number, location, or devth of monitoring

wells to bring the monitoring network into compli-

ance.

Sample formats for compiling results are presented in

Tables 7 and 8 for the first year and the second and

subsequent years, respectively.

Lockheed-Georgia
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-7
B-1O AERATION BASIN

FIRST YEAR ANALYTICAL RESULTS - SUITABILITY PARAMETERS
WELL NUMBER

Allowable Date
Analytical Results - Concentration Violations

Parameter Quarterly Samples (mg/L) (mg/L) Measured

Date Sample
Collected

Arsenic 0.05

Barium 1.0

Cadmium 0.01

Chromium 0.05

Fluoride 1.4-2.4

Lead 0.05

Mercury 0.002

Nitrate (as N) to

Selenium 0.01

Silver 0.05

Endrin 0.0002

Lindane 0.004

Methoxychlor 0.01

Toxophene 0.005

2,4.D 0.1

2,4,5 TP Silvex 0.01

Radium 5 pCi/1

Gross Alpha 15 pCi/1

Gross Beta 4 rillirem/yr

Turbidity I TU

Fecal Coliform 1/100 ML

Lockheed-Georgia
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE III-7
B-10 AERATION BASIN

(continued)

FIRST YEAR ANALYTICAL RESULTS -
UPGRADIENT WELL 22

Initial Background
Analytical Results Average VarianceParameter Quarterly Samples (mg/L) (mgIL) (mg/L)

Date Sample Collected

Quality Parameters
Chloride

Iron
Manganese
Phenol
Sodium
Sulfate

Indicator Parameters
pH

Specific Conductivity

Total Organic Carbon

Total Organic Halogen

Groundwater Elevation

Lockheed-Georgia
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-7
B-10 AERATION BASIN

(continued)

FIRST YEAR ANALYTICAL RESULTS -
DOWNGRADIENT WELL ( )

Analytical Results

Parameter Quarterly Samples (mg/L)

Date Sampled Collected

Quality Parameters
Chloride
Iron
Manganese
Phenol
Sodium
Sulfate

Indicator Parameters
pH
Specific Conductivity
Total Organic Carbon
Total Organic Halogen

Groundwater Elevation

Lockheed-Georgia
3276-05/11-83

Q-321



to44

-441

E-EU

w .

E-4

cn U

1.0 a

A Qo

~4.J C.-4

-- 4 -4-.~ 442444:. .0tZ

~ i Q-322



LOCKHEED-GEORGIA
AIRFORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-9
ANALYTICAL METHODS

Suitability Method Method
Parameter Reference Number

Arsenic U. S. EPA 206.3
Barium U. S. EPA 208.1
Cadmium U. S. EPA 213.1
Chromium -U. S. EPA 218.1
Fluoride U. S. EPA 340.1
Lead U. S. EPA 239.1
Mercury U. S. EPA 245.4
Nitrate U. S. EPA 353.3
Selenium U. S. EPA 270.3
Silver U. S. EPA 272.1
Endrin Std. Meth. 509A
Lindane Std. Meth. 509A
Methoxychlor Std. Meth. 509A
Toxaphene Std. Meth. 509A
2,4-D Std. Meth. 509A
2,4,5-TP Silvex Std. Meth. 509A
Radium 226 ASTM D-1943
Gross Alpha ASTM D-1890
Gross Beta ASTM 0-2460
Turbidity U. S. EPA 180.1
Total Coliform Std. Meth. 909A

Indicator Parameter

pH U. S. EPA 150.1
Specific Conductivity U. S. EPA 120.1
Total Organic Carbon U. S. EPA 415.1
Total Organic Halogen 0. I. Corp. None

Quality Parameter

Chloride U. S. EPA 325.3
Iron U. S. EPA 236.1
Manganese U. S. EPA 243.1
Phenol U. S. EPA 420.1
Sodium U. S. EPA 273.1
Sulfate U. S. EPA 375.4

Lockheed-GA
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TABLE 2.1-1

ABRATION SSIA SDI8NT AND VATER SANPLX ANALYSIS

POt RCA WATER QUALITY PAAIETERS
3-10 AB&ATION USAlE cINOD WAlEil ASSxSSNINT P20tIM

AlR FORCE PLANT 6, LOCIKID-G80I A COMIPANY

MAtIITA, QEOOGIA
PSOJICT 10. 611059

BASIN SEDIMENTS BASt4 WATER

SampLing Date 09/06/85 09/06/85 09/06/85 09/06/85 09/06/85 9/05/85

Date gaceiyed 09/09/85 09/09/5 09/09/85 09/09/85 09/09/45 9/09/9 5
Date AnaLyzed 10/07/85 10/07/85 10/07/85 10/07/85 10/07/85 9/20/85

Sample 10 LOOI L0012 L0013 L0014 L0015 1.0010

Location Zone I Zone 2 Zone-3 Zone 4 Zone 5 CnPos'te from Zoes
through 5

RCRA Drinking Water Leachable, UNIT (mg/1)(a) '4IT (.g/L)

Arsenic (0.01(b) <0.01 <0.01 <0.01 (0.01/<0.01(c) Q.011 /<0.01
Barium 0.46 0,56 0.56 7.9 t.1/1.1 0.06
Cadmim 1.3 1.6 0.03 0.02 0.03/0.03 0.008

Chromium 1.5 6.4 0.16 1.2 O.25/ 0.01

Lead 0.33 0.22 0.22 0.22 0.2?(].22 ).)2
Mercury (.0002 <.0002 <0.0002 <0.0002 <0.002 <0.0002

S L eni ium <0.01 <0.0O <0.0<0.0.01 01. (01.01
Silver 0.05 0.05 0.03 0.03 0.04/0.04 <0.01
Fluoride 3.8 9.0 16/16 ), :8 2.4

Nitrate and NLitrite <1 <1/< <1 / lI < 0.9 /0.4

RCRA Quality

Chloride 47 75 32 40 21

Sodium 5.7 5.0 5.3 12 4.44.4 27Phenol ics 7.0 62 " 3.4. 1.2 0. 78 ).33
Manganese 5.8 7.1  6.5 3.9 2.6/2.6 2.01

Iron a .!. 26 1o 20 [70/170 ).02
Sulfate 0 270 210 90 280 240

RCRA Indicator

pH 1 .3 9.2 9.1 7. 5 7.4 1.0

Specific Conductance 364 486 519 751 691 6.3 620
( Mho an

Tot a L or Carbon 12,000 11,000 9,500 O, 000 6,500 1
(mg/k (.

Total 0pnic Halogens 1.4 2.0 1.0 0.68 0. 33 1,)5
(ae/kg)

MisceLLaneous

Freon Extractables 310 3,200 3 2
(mg/kg) 960 32,000 144,000

154,000(e)

(alg/, - mtLligrame per liter, parts per million (ppm) or as Lndtcaced.

(b)Less than (M1 vaLues are indicative of detection Limit.

(c)ndicates samples was analyzed in duplicate.

(d)mg/kg LLLLigrams per kiLogram or parts per 2illion (ppm).
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TASL
n 

2.1-2

&CRATION SMAJ 5DIuNui AND WAIER SAPlE AIALTSW
0 PElIOIIY POU.TAMS (a)

-10 AERATIOM BASIN GROUND VMATX ASS9ESMMt PIOGRAM
Al VFORC PLAN! 6. UXMK3D-GgBLA CO"ANf

MAELIVTA, =MLA
PRJ9Cr WO. 611059

BASIN SZ!OEI9TS BASIN WATER

Date Sampled 09/06/85 09/06/85 09/06/85 09/06/85 09/06/85 99/06/85 09/0"M/5
Date Raceived 09/09/85 09/09/85 09/09/85 09/09/85 99/09/85 99/09/85 09/09/85
Date Analyzed 09/21/, 5 09/21/85 09/201/95 09/21/35 09/21//5 09/21 !8 09 /21'95
Sample ID LGOl I L0012 L0013 L 4 L0015 .00 0008
Location Zone I Zone 2 -Zone 0 Zone 4 Zone 5 Zone I Zone 2

Volatile$ CAS 10.(b) UNIT (mg/Kg)c) UNIT (.q/t)(d)

ChLorobent na 108-90-7 (0.0[ (e <0.01 (0.01 1.7 <0.01 (1.0 <1.0
Chlorofor. 67-66-3 <0,01 <0.01 0.018 <0.01 0.011 I.'. 2.9
1.1-0Ochloroethana 75-34-3 3,0 0.69 9.09 0.10 0.049 <1.0 <1.0
Ithykbenzene 100-41-4 0.024 1.2 1.4 2.9 ( () 1 .0 (1.0
Tetrachloro thylens 127-18-4 9.9 70 ;5 0.34 0 .E 5.5 9.1
Toluene 106-8-3 0.064 1.7 0.11 0.27 11 01 <1.0 <.9
trans-1,2-Oichloroethytene 156-60-5 0.01 0.48 0.19 0.10 9. 

2
2 1.0 <, )

I,I,1-Trichioroathans 71-55-6 0.59 1.5 0.33 <0. 01 0.01 5.0 7.6
TrichLoroethylene 79-01-6 1.2 1.6 0.32 9.59 0.01 '1.0 <1.0
Vinyl chloride 75-01- 0.1 0.2 ).14 I 0.1 0 <10

Baee-
8
sNtrat Extractables

)pATIE SAMPVLE COaiPOSITED( C)
Zones 1-5. L0010

Acenaphhy lent 208-968 <0.1 i 0 '9. '0.1 0.1 .9. 1
3is(2-ethyLhexy)phthaate 117-11-7 <0.1 3 2 1.2 2 0
ButyLbenzyLphthalate B5-68-7 (0. l 9.45 0.1 <9. 9
Di-n-butylphthatacte 94-7:1-2 (0. I P", (0.1 [ . <0. . 9
2,6-ODinitrotoluene 506-20-2 0.32 0.50 .9 :0. .9
2,4-OinicrocoLuene 121-14- (0. 1 (0.1 0.15 >- I .0.1 .9
Dir"-octylphthalato 117-814 (0.l 6.7 (0. 1 0.t .9I 9) I
Flooranthene 2It--9 11 16 6.8 5 9.30 .',
4aphCh&aLene 94--f 0. 0 .6 0.18 9.50 0. 1.9
Olictobenzerne 1)8-95-3 0.34 1.0 <3.1 .0.1 . 1 2.9
,-4itrooodiphenylt n 36-30-6 <0.1 9.86 (01 0.02 0.1 .9

(dipheny Lamine) (S
Phenanchrene I 1V) 5-91L-8 0.10 0.31 0.13 0.19 .0.
Pyrerie 129-00-0 <0.1 0.03 (.1 0.12

Acid ExtractabLen

2,4-OiotmhyLphenol 305-67-9 0.26 <0.1 <0.1 0.1 0 9
Phenol 108-95-2 <0.1 2.3 (0.1 <0.1 0.1 9

(aOnly those conetituents actually detected in the samples are listed.

(b)The numbers presented in this column are the Chemical Abstracts Service ('AS) nalter .sed for
cataglogino the indicated compounds Ln the Chemical Abstracts Index.

(c)mg/kg - milligrams per kilogram or pars par miLlion (ppm).

(d)ug/L * micrograms pear liter or pacet per billion (ppb).

(e)Less than ((0 values are indicative of detection limit.

(f)Water ampita waer* compositad corresponding to sediment samplins locations,

(g)Oetected as compound in parenthesis.
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TABLE 2.1-4

SEDIMENTATION POND SEDIMENT AND WATER SAMPLE ANALYSES
FOR RCUA WATER QUALITY PARAW S

B-l0 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM
AIR FORCE PLANT 6, LOCKHEED - GEORGIA COMPANY

MARIETTA, GEORGIA
PROJECT NO. 611059

BASIN SEDIMENT BASIN WATER

Date sampled 09/05/85 09/05/85
Date received 09/09/85 09/09/85
Date analyzed 09/24/85 - 09/24/85
Sample ID L0003 L0003

UNIT (mg/1)(a) UNIT (mg/1)
Leachable

RCRA Drinking Water

Arsenic <0.01(b) <0.01/ l(c)
Barium 0.46 0.01
Cadmium 0.19 . 0.007
Chromium 0.07 0.04
Lead 0.12 <0.01
Mercury <0.0002 <0.0002
Selenium <0 <0.01
Silver <d <0.01
Fluoride <.0 0.1/0.1
Nitrite & Nitrate </0.1 <0.1/<0.1

RCRA Quality

Chloride 4.8 4.7
Sodium (') 3.1 49
Phenolics 2.3 0.04
Manganese .8 0.02
Iron 3.0 0.26
Sulfate 260 34

RCRA Indicators

pH 7.5 9.3/9.28
Specific conductance unhos/cm 516 296
Total organic carbon mg/kg(d) 1100 9
Tctal organic halogen mg/kg 6.6 008

Miscellaneous

Freon extractable mg/kg 8,200/8,100 3.6

(a)mg/l = milligrams per liter or parts per million (ppm) unless indicated.
(b)Less than (<) values are indicative of detection limits.
(c)Indicates that samples were analyzed in duplicate.
(d)mg/kg = milligrams per kilograms, parts per million (ppm).
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TABLE 2.1-5

SEDIMENTATION POND SEDIMENT AND WATER SAMPLE ANALYSES
FOR PRIORITY POLLUTANTS(a)

B-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAN
AIR FORCE PLANT 6, LOCKUD-CEORCIA COMPANY

MARfITA, GEORGIA
PROJECT NO. 611059

BASIN SEDIMENT BASIN WATER

Date Sampled 09P05/85 09/05/85
Date Received 09/09/85 09/09/85
Date Analyzed 09/24/85 09/24/85
Sample ID L0003 L0003

CAS NO.(b) UNIT (mg/kg)(c) UNIT( j 1 1)(d)

VolatilesT

1,1-Dichloroethane 75-34-3 0.017 8.4
Tetrachloroethylene 127-18-4 0.12 31
Toluene 108-88-4 0.03 <1.0
trans-l,2-Dichloroethylene 156-60-5 <0.01(e 1.4
1,1,1-Trichloroethane 71-55-6 A <0.01 70
Trichloroethylene 79-01-6/t 0.024 10

Base Neutral Extractables

Benzo(k)fluoranthene 07-08-9 0.26 <1.0
Bis(2-ethylhexyl)phthalate 11.7-81-7 2.6 <1.0
Butyl benzyL ph~alate 85-68-7 0.83 <1.0
Chrysene r) 218-01-9 0.17 <1.0
3,3'-Dichlorobnidine 91-94-1 0.13 <1.0
Fluoranthene 206-44-0 4.2 <1.0
Pyrene 129-00-0 0.14 <1.0

Acid Extractables

None detected

(a)Only those constituents actually detected in the sample are listed.
(b)The numbers presented in this column are the Chemical Abstract Services (CAS)

numbers used for cataloging the indicated compounds in the Chemical Abstract
Index.

(c)mg/kg = milligram per kilogram or parts per million ,ppm).

(d)ug/L = micrograms per liter or parts per billion (ppb).

(e)Less than (<) value is indicative of detection limits.
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TABLE 2.1-6

SEDIMENTATION POND SEDIMENT AND WATER SAMPLE ANALYSES
FOR JET FUEL INDICATOR CONPOUNDS

8-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM
AIR FORCE PLIANT 6, LOCKHEED-GEORGIA COMPANY

MARIETTA, GEORGIA
PROJECT NO. 611059

BASIN SEDIMENT BASIN WATER

Date Sampled 09/05/85 09/05/85

Date Received 09/09/85 09/09/85

Date Analyzed 09/24/85 09/24/85

Sample ID L0003 L0003

PAR METERS CAS NO.(a) UNIT (mg/kg)(b) UNIT (ug/L)(b)

Benzene 71-43-02 <O.l/ d) <1.0

Ethylbenzene 100-41-4 <0.01 <1.0

Toluene 108-88-A 0.03 <1.0

Total xylenes 95 -4 7-4 <0.01 <1.0

(a)The numb presented in this column are the Chemical Abstracts Service
(CAS) nu bes used for cataloging the indicated compounds in the Chemical
Abstract 4.!ndex.

(b)mg/kg = milligrams per kilogram or parts per million (ppm)

(c)ug/l micrograms per liter or parts per billion (ppb)

(d)Less than (<) values are indicative of detection limits.
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TABLE 2.1-10

INDUSTRIAL WASTE TREATMENT FACILITY (IWTF)
UNDERDRAIN WATER SAMPLE ANALYSES

FOR RCRA WATER QUALITY PARAMETERS
B-ia AERATION BASIN GROUND WATER ASSESSMENT PROGRAM

AIR FORCE PLANT 6, LOCIHEED-CEORCIA COMPANY
MARIETTA, CEORGIA
PROJECT NO. 611059

WATER

Date Sampled 9/07/85 9/07/85
Date Received 9/09/85 9/09/85
Date Analyzed 9/21/85 9/21/85
Sample ID L0022 L0023
Location underdrain 60-inch

dTfvarge pipe

UNIT (mg/l)(a)

RCRA Drinking Water

Arsenic (dissolved) <0;0 
7
b) <0.01

Barium (dissolved) .03 0.06
Cadmium (dissolved) 0.03 0.006,0.006(c)
Chromium (dissolved) i.9 0.33'0.33
Lead (dissolved <0.01 0.03/0.02
Mercury (dissoLd) <0.0002 <0.0002
Selenium (di s-'ved) <0.01 <0.01
Silver (dissovd) <O.Oi <0.01
Fluoride (dis'solved) 2.6 0.7
arite and nitrate <0.1,1.2 <0.1,1.0

Quality

Chloride 11 7.8

Sodium (dissolved) 81 8.2/8.2
Phenolics 0.04 0.03
Manganese (dissolved) 0.68 0.18/0.18
Iron (dissolved) 0.02 0.6/0.6
Sulfate 160 9

RCRA Indicators

pH 6.18 6.75
Specific conductance (umhos/cm) 552 130
Total organic carbon 2 4

Total organic halogen 0.56 0.-8

(a)mg/l = milligrams per liter or parts per million (ppm); unless indicated
(b)Less than (<) values are indicative of detection Limi-.
(c)Indicates that samples were analyzed in duplicate.
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TABLE 2.1-11

INDUSTRIAL WASTE TREATMENT FACILITY (IWTF)
LINDERDRAIN WATER SAMPLE ANALYSES

FOR PRIORITY POI.LUTANTS(a)
B-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM

AIR FORCE PLANT 6, LOCKEED-GEORGIA COMPANY
MARIETTA, GEORGIA
PROJECT NEO. 611059

WATER

Date Sampled 9/07/85 9/07/85
Date Received 9/09/85 9/09/85
Date Analyzed 9/21/85 9/21/85
Sample ID L0022 L0023
Location underdrain 60-inch

d'barge pipe

PARAMETER CAS NO.(b) UNIT (ug! 1)(C)

Chlorobenzene 108-90-7 .- . <1.0
Chloroform 67-66-3 ~ j.1.(d) 1.3
1,1-DichLoroethane 75-34-3 [ 0<1.0
1,2-Oichloropropane 78-87-5 2.3 <1.0
TetrachLoroethylene 127-1 ?\4 3.8 <.
Toluene 108- ~ 1.5 <1.0
trans-1,2-DichloroethyLene 156- -5 170 32
1,1,1-Trichloroethane 71-55-6 32 <*
TrichloroethyLene 79-01-6 1,300 210

Base Neutral Extractable

Bis(2-ethy1f'e
7
x1)phthalate 117-81-7 <1.0 2.0

1,2-Dichlor b4zene 95-50-1 19 <1.0
1,3-Dichlor Sen zene 541-73-1 5.2 <1.0
1,4-Dichlorobenzene 106-46-7 13 <1.0
Di-n-butyL phthalate 84-74-2 1.8 1.8

Acid Extractables

None detected

(a)Only those constituent actually detected in samples are listed.

(b)The numbers presented in this column are the Chemical Abscracts Serv,.ce
(CAS) numbers used for catagloging the indicated compounds in ! he Chemical
Abstracts Index.

(c)ug/l = micrograms per liter or parts per billion (ppb).

(d)tLess than ()values are indicative of detection limit.
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TABLE 2.1-12

INDUSTRIAL WAS E TREATMENT FACILITY (IWTF)
UNDERDRAIN WATER SAMPLE ANALYSES
FOR JET FUEL INDICATOR COMPOUNDS

8-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM
AIR FORCE PLANT 6, LOCKHEED-GEORGIA COMPANY

MARIETTA, GEORGIA

PROJECT NO. 611059

WATER

Date Sampled 9/07/85 9/07/85
Date Received 9/09/85 9/09/85
Date Analyzed 9/21/85 9/21/85
Sample ID L0022 L0023

Location underdrain 60-inch
discharge pip

PARAMETER CAS NO.(a) UNIT (ug/l)(b)

Benzene 71-43-2 <1.0(c) <1.0

Ethylbnene e 100-41-4 <1.0 <.0
Toluene 108-88-3 <1.5 <1.0
Total xylenes 95-47-6 <1.0 <1.0

(a)The numbers presented this column are the Chemical Abstracts Service
(CAS) numbers used forrca agloging the indicated compounds in :he Chemicai
Abstracts Index.

(b)ug/l = m grams per liter or parts per billion (ppb).

(c)Less thav .) values are indicative of detection limit.
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TABLZ 2.4-2

RCtA 1O0NITOING bTU SAMPLZ AMLAYSU
FO8 PRIORITY POLLUTANTS(a)

-10 MIATION BAIN GROUND WATBR ASSISSINT PIOCRA

AIR FOICE PLANT 6, LOCmI ,D-GKOiGIA COMPANY

MAIrETTA, (IOIG A
PWJZCT NO. 611059

WELL 4W-22 WELL 4W-23 WELL 4W-24 WELL 4W-25

Date SampLed 9/06/85 9/06/85 9/06/85 9/25/85

Data Wceived 9/09/85 9/09/85 9/09,85 9/30/85

Date Analysed 9/21/85 9/21/85 9/21/85 9/30 /5

Sample D MW-22 4 9W-23 46-24 4W-25
Location Upgradient Owngr adient Doogradient 3owngradient

VOLATILES CAS NO.(b) UNIT (g/iL)(c)

1,2-DichLoroethsne 107-06-2 <1.0/<(.0(d) 27 3.4 (10
trans- 1.2-DichLoroethylene 156-60-5 1.0/<1.0 8.0 200 20

,1,1-TrichLorotthane 71-55-6 <1.0/1.0 8.0 <1.0 <10
TrichLoroethyLene 79-01-6 1.0/1.6 (.0 1

3
0 5,300

VinyL chLoride 75-0[-4 (10/10 <10 2
2  

100

Sase-eoutraL ExtractabLes

3,4-BanzofLuoranthene 205-99-2 (1.0 1.4 (1.3
Benzo(Of)luorant hne 207-08-9 (1.0 (1.0 <1.0
Bis(2-echylhexyL)phthaLaCa 117-81-7 (1.0 .7 [. 3

Butyl benzyl phchaLate 85-68-7 <.0 <1.0 2.2
1,2-OichLorobensene 95-50-L <1.0 3,5 1.3
1,h-DichLorobensoene 106-46-7 <(.0 <1.0 1.3 <1.0
Diethyl phthalate 84-66-2 . 1.5 1.4 .0
Di-n-butyl phth&Late 84-74-2 2.3 .7 .9

l-Ni rosodiphenyk mine 16-30-6 3.1 2.2.
( Diphonyt Lmine) (e)

Acid Extractables

Pentachlorophenot L -96-5 (1.0 (1.0 2.3 .;0

(a)Only those cst tuents actually detected in the sample are Listed.

b)he numbez pst sented in this column are the Chemical Abstracts Service (CAS) numbers

used or ~ gogsn the indicated compounds in the Chemical Abstracts Index.

(c)ug/L * micrograms per liter or parts per billion (ppb).

(d)lndicates samples vere analyzed in duplicate; less Chan (<) values are Lvdicative of
detection Limits.

(e)etected as compounded in parentheses.

QI
I
I
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TABLE 2.4-4

EXISTING SUPPLEMENTAL WELL SAMPLE ANALYSES
FOR RCRA WATER QUALITY PARAMETERS

5-10 AERATION BASIN GROUND WATER ASSESSMENT PRO RAM4
AIR FORCE PLANT 6, LOCEED-GEORGIA COMPANY

MARIETTA, GEORGIA

PROJECT NO. 611059

WELL A-I WELL 8-I WELL 8-2 WELL B-4 WELL MW-9

Date Sampled 09/06/85 09/06/85 09/06/85 09106185 09/06/85
Date Received 09/09/85 09/09/85 09/09/85 09/09/85 09/09/85
Date Analyzed 09/20/85 09/20/85 09/20/85 09/20/85 09/20/85
Sample ID A-I 8-I B-2 8-4 MW-9

RCRA Drinking Water ,

Chromium (dis- <0.01(b) <0.01 . 0.75 <0.01 0.08
solved)

RCRA Quality

Chloride 4 .5 13/12(c) 8.2 12
Sodium (dis- 4.3 P 38 18 37 7.1

solved)
Phenolics 0.02 0.02 0.02 0.02 0.03
Manganese (dis- 0.43 0.20 1.3 0.61 8.5

solved)
Iron (dissoL ) 0.08 0.13 0.11 <0.01/<0.01 27
Sulfate 6 110 44 160 46/40

RCRA Indicator

pH - 5.2/5.2 5.3 5.6 6.5 5.9
Specific Con- umhos/cm 67 381 158 545 296
ductance

(a)mg/l - milligrams per liter or parts per million (ppm) unless indicated.
(b)Less than (<) values are indicative of detection limit.
(c)Indicates that samples were analyzed in duplicate.
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TABLE III-i

GROUNDWATER ELEVATIONS
B-58 WING SEAL BUILDING

WELL 8/20/84 9/28/84

MW-7 1076.91 1076.01

MW-52 1071.54 Not Accessible

MW-53 1076.19 Dry (<1071.5)

MW-54 1063.11 1061.61

MW-56 1046.22 Dry (<1044.2)

1i

I
I

Lockheed-GA
3276-14/11-84 0-344
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ChesterLaboratories
A D-6-0-Q 0f

Laboratory Analysis Report
For____________

Lockheed Corporation
Marietta, Georgia

Samples Received: 3/6/841oaie opud
Reoort Date: 3/20/84

Well
Source7

Log No. 84- 1412
Date Collected 3/2/84

Acrolein, .j,/L (100
Acrylonitrile, ug/L (100
Benzene, uig/L (10
Bromoform, ugIL (10
Carbon Tetrachloride, ug/L 3.510
Chlorobenzene, ug/L (10
Chlorodibromomethane, Lg/L <10
Chioroethane, wg/L (10
2-Chioroethylvinyl Ether, ugIL (10
Chloroform, ug/L (10

Dichlorobromoinethane, Ug/L (10
l,1-Dichloroethane, wgIL 29
1,2-Dichioroethane, ,,,/L (10
l,1-Dichloroethylene, wgIL 2,920
1,2-Dichloropropase, (gL 10

ci-,-ihoorpnug/L (10

Ethylbenzene, logIL (10
Methyl Bromide, ug/L (10
Methyl Chloride, wg/L (10

Methylene Chloride, uig/L (10
1.l,2,2 -Tetrachloroethane, ug/L (10
Tetrachioroethylene, Lug/L (10
Toluene, iug/L (10
l, 2 -Trans-Dichloroethylene, wg/L (10
l,l,1-Trichloroethane, wg/L 13,300
1,1,2-Trichioroethane, ug/L (10
Trichioroethylene, ug/L 54
Vinyl Chloride, wg/L (10

Unles ole'w~matoed. analyses are -n accordance with melilods ia WO' e l ues ll-rfld! a 4IO.Oed by Im E-somm~ens,P'oiec lion Agency and C0M01Y1 tO Oblilly aSS.ulinCe D'OIOCOl
tha *' )~5I5. wa(I O ,il i n'fdoCal,,e ofthle aefclC i,0f 'mtii

Ann Arbor - Atlanta - Chadds Ford - Dallas -Kingston - Nashville



ChesterLaboratories
As ..... O

U Laboratory Analysis Report
For

* Lockheed-Georgia Company
Marietta, Georgia

Samples Received: 4/9/84. Volatile.Compounds

Report Date: 4/16/81.

Source W.ell #7

Log No. 84.- 2109

U'Date Collected 4/6/84

Acrolein, ug/L <10JAcrylonitrile, tig/L (10
Benzene, ugIL (10
Bromoform, .ig/L (10
Carbon Tetrachloride, Lag/L (10*

Chlorodibromornethane, .,g/L (10

j2-Chioroethylvinyl Ether, ug/L 1

Chloroform, ugIL (10

I1,1-Dichioroethylne, ,,g/013
*1,2-Dichloropropane, .g/L (10

cis-1,3-Dichloropropene, ug/L (10
trans- 1, 3-Dichlo ro propene, ug/L (10IEthylbenzene, ug/L (10

Methyl Choide, ug/L (10

Xethylene Chloride, ug/L 189
1,1, 2,2-Tetrachloroethane. ig/L (10
Tetrachioroethylene, tig/L (10
Toluene, ug/L (10
1,2-Trans-Dichloroetrhylene, ug/L. (1011,1,1-Trichioroethane, wg/L 16,700
1,1,2-Trichloroethane, ;g/L (10
Trichioroiethylene, ug/L (10

1Vinyl Chloride, ug/L (10

1 * Method Procedure indicates presence, but confirmat ion work indicates absence.

32 74-93

*Unless 0ghc,,se noted. analIyses a(@ -n accordance w-Ih mehglods and ofocifolur ow.lned and lootoved Oy the Ern-onmental
Protection, Agency and conform 10 clual-ly assurance orotocoi

* Iegs.Iha I alue% are mdchicie of the dletecton imi,

Ann Arbor *Atlanta *Chadds Ford Kingston Nashville



Chester Laboratories
A Otwuown Of
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O"M.

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 8/24/84 Volatile Compounds

Report Date. 9/17/84

Source Well 7 Well 52 Well 53

Log No. 84- 5640 5641 5642
Date Collected 8/20/84 8/20/84 8/20/84

Acrolein, ug/L <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10
Benzene, wg/L <10 <10 <10
Bromoform, ug/L <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10
Chlorodibromomethane, ug/L <10 <10 (10
Chloroethane, ug/L <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10
Chloroform, ug/L <10 20 19

Dichlorobromomethane, ug/L <10 <10 <10
1,1-Dichloroethane, ug/L 56 <10 29
1,2-Dichloroethane, -g/L 16 <10 33
l,1-Dichloroethylene, ug/L 1,654 <10 153
1,2-Dichloropropane, ug/L <10 <10 <10
cis-l,3-Dichloropropene, ug/L <10 (10 (10
trans-l,3-Dichloropropene, ug/L <10 <10 <10
Ethylbenzene, ug/L <10 <10 <10
Methyl Bromide, ;g/L <10 (10 <10
Methyl Chloride, .g/L <10 <10 <10

Methylene Chloride, ug/L <10 35 34
1,1,2,2-Tetrachloroethane, -g/L <10 <10 <10Tetrachloroethylene, ;g/L <10 <10 <10

Toluene, ug/L <10 <10 <10
1,2-Trans-Dichloroethylene, <g/L (10 (10 20
1,1,l-Trichloroethane, .g/L 11,900 15 767
1,1,2-Trichloroethane, ug/L 28 <10 <10
Trichloroethylene, jg/L 54 61 95
Vinyl Chloride, .,g/L <10 <10 (10

* ne s *ohrw noted. nlssM codnewt i etol and Proceoures Outined and aoprovod Oy the Envrironmental

ProtOction Agency and Conform, to dually aaaurmnce protocol Q 35
LeS han" valus are ndcat*re ot the detection umet

__ _ , -



Chester Laboratories
A OODiflo Of

i0

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 8/24/84 Volatile Compounds

Report Date: 9/17/84

Well Well Building

Source 54 56 Scream

Log No. 5643 5644 5645

Date Collected 8/20/84 8/20/84 8/21/84

Acrolein, ug/L <10 <10 <10
Acrylonitrile, 'ig/L <10 <10 <10
Benzene, ug/L <10 <10 <10
Bromoform, ug/L <10 <10 (10
Carbon Tetrachloride, ig/L <10 <10 <10
Chlorobenzene, jg/L <10 <10 <10
Chlorodibromomethane, ug/L <10 <10 <1O
Chloroethane, ug/L <10 <10 <10
2-Chloroethylvinyl Ether, _g/L <10 <10 <10

Chloroform, ug/L <10 10 <10

Dichlorobromomethane, ig/L <10 <10 <10
1,l-Dichloroethane, ug/L 39 <10 <i0
1,2-Dichloroechane, ug/L 16 <10 <10
1,l-Dichloroethylene, '.g/L 213 <10 <I0
1,2-Dichloropropane, .g/L <10 <10 <10
cis-1,3-Dichloropropene, ;g/L <10 <10 <10
trans-1,3-Dichloropropene, ig/L <10 <10 <I0
Ethylbenzene, ug/L <10 <10 <10
Methyl Bromide, ug/L <10 <10 <i0
Methyl Chloride, ug/L <10 e10 <10

Methylene Chloride, ug/L <10 <10 10
1,1,2,2-Tetrachloroethane, .g/L <10 (10 <10

Tecrachloroethylene, 4g/L (10 (10 <10
Toluene, ug/L <10 "10 <10
1.2-Trans-Dichloroethylene, ug/L <10 <10 <10

1,1,1-Trichloroechane, jg/L 1,550 34 <I0
1,l,2-Trichloroethane, ug/L 11 <10 <10
Trichloroethylene, 2g/L 56 44 21
Vinyl Chloride, ig/L <10 <10 (10

* Unto,, Otpoerw noted. analyses a.e n accordance .411 ci's mbtrods anrd OrOC teOdes OUIInod and aOWOsO Dy he En-onmor
Protection Agency and conform To oquaiy assurance protocol

, Loll-thn" •<) values are noicative of !0 oetoc1ion imit3

Q-351
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Chtr Laboratories
gig A OM,.owi Of

I m po nI LR

Laboratory Analysis Report
I- For

Lockheed Corporation
Marietta, Georgia

Samples Received: 8/15/84 Volatile Compounds

Report Oate: 9117/84

Source Well 15 Well 32 Well 43 Well 4.

Log No. 84- 5422 5423 5424 5425

Date Collected 8/13/84 8/13/84 8/13/8 8/13/84

&crolein, ug/L <10 <1i0 <10 <10

Acrylonitrile, wg/L <10 <10 <10 (10
Benzene, ug/L 151 857 <10 <10

Bromoform, ug/L <10 <10 <10 <10

Carbon Tetrachloride, ug/L (10 <10 <10 <10

Chlorobenzene, ug/L <10 <10 33 <10

Chlorodibromomethane, ug/L <10 (10 <10 (10
Chloretharte, ug/L <10 <10 <10 <10
2-Chloroethylvirnyl Ether. ugIL <10 <10 <10 <10
Chloroform, ug/L <10 <10 <10 <10

Dichlorobromomethane, ..g/L <10 <10 <10 <10

1,l-Dichloroethane, .g/L <10 <10 <10 <10

1,2-Dichloroethane, ug/L 66 <10 <10 <i0

l,1-Dichloroethylene, (/L <10 <10 <10 (10
1,2-Dichloropropane, .g/L <10 <10 <10 <10

cis-l,3-Dichloropropene, ,g/L <10 <10 <10 <0

trans-l,3-Dichlocropropene, ug/L (10 (10 (10 (10
Ethylbenzene, jg/L <10 65 <10 <10

Methyl Bromide, Lg/L <10 <10 <10 <10

MethyL Chloride, -g/L <10 (10 <10 <10
KI ethylene Chloride, g,/L <10 <10 <10 <10

1,1,2,2-Tecrachloroethane, jglL (10 Q20 <10 <10

Tetrachloroethylene, ,g/L <10 (10 <10 (10

1oluene, ug/L <10 96 <10 <10

1,2-Trangs-Dichloroethylene, .giL 65 <10 (10 <10

1,l,1-Trichloroethane, jg/L <10 (10 (10 <10

i,l,2-Trichloroechane, 4g/L (I0 (20 <10 (i0
Trichloroethylene, .jg/L 24 21 <10 11

Vinyl Chloride, 'g/L <10 <10 <10 (10

pH 6.0 5.9 5.9 5.7

Specific Conductance, mhos/cn 52 31 57 41

Freon gxtraccables, mg/L (0.1 0.2 1.1 0.1

Lead, mg/L Pb <0.005 (0.005 (0.005 <0.005

3270-0e

Unlei " 0"Or%, noted, analyles &rt ri n accordance WOI M 0aOr durCi outlined mnd loraved bY he En'.',,onrnontso
Protection Agencty and contorn 10 ously ssrac
'Lew-lan' (<) valUesI We n O~ct th e detfbon 4^1e



C e trLaboratories

A Omiawi Of

0 ,.. 1-"1

Laboratory Analysis Report
For

Lockheed CorporationeMarietta, Georgia

Samples Received: 8/15/84 Volatile Compounds

Reort Date: 9/17/84

Source Well 45 Well 46 Well 47

Log No. 84- 5426 5427 5428
Date Collected 8/13/84 8/13/84 8/13/84

I I Acrolein, g/L <0 <0 <0

Acrylonitrile, ug/L <10 <10 <10
Benzene, uig/L <10 <10 <I0
Bromoform, ug/L <10 <10 <10
Carbon Tetrachloride, jg/L <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10
Chlorodibromomethane, ug/L <10 <10 <10
Chloroethane, ug/L <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10
Chloroform, ug/L <10 <10 <I0

Dichlorobromomethane, ,g/L <10 <10 <I0
1,1-Dichloroethane, ug/L <10 <10 <10
1,2-Dichloroethane, ug/L <10 <10 <10
1,1-Dichloroethylene, .g/L <10 <10 <10

1,2-Dichloropropane, .g/L <10 <10 <10
cis-1,3-Dichloropropene, ig/L <10 <10 <10
trane-1,3-Dichloropropene, ug/L <10 <10 <10
Ethylbenzene, ug/L <10 <10 <10
Methyl Bromide, jg/L <10 <10 (10
Methyl Chloride, ug/L <10 <10 <10

Methylene Chlorides, ug/L <10 <10 <10
1,12,2-Tetrachloroethane, ug/L <10 <10 <10
Tetrachloroethylene, Lg/L <10 <10 <10
Toluene, ig/L <10 <10 <10
1,2-Trans-Dichloroethylene, .g/L <10 <10 <10
1,1,1-Trichloroethane, ug/L <10 <10 <0
1,1,2-Trichloroethane, ug/L <10 <10 <i0
Trichloroethylene, ug/L <10 31 <10
Vinyl Chloride, %g/L <10 <10 10

pH 6.1 6.1 5.9
Specific Conductance, -mhos/:n 170 190 48
Freon Extractables, mg/L 0.5 0.1 3.1
Lead, mg/L Pb 0.03 <0.005 <0.005

Unleus 9 therwI noted. analyses are n accorlance wllt the methods ard 9VOCIPures oullined and SpvrCvod by ihe Envronmental
Protection Agency and conform to quality assurance protocol

*t "La-in" <( lalues are -ndical,, of IhO deection hMil.

Q-360
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Chester Laboratories
A ADrinsiOf~

1 0 SWIM4

Laboratory Analysis Report
For

,',ockheed Corporation
Marietta, Georgia

Volatile Compounds

Samples Received: 8124/84
Repo Date: 9/17/84 *Well 13 *Well 13

Top Bottom
Source Layer Layer Well 48 Well 49

Log No. 84- 5646A 5646B 5647 5648
Date Collected 8/20/84 8/20/84 8/20/84 8/20/84

Acrolein, ug/L <10 <10 <10 <10
Acrylonitrile, g/L <10 <10 <10 <10
Benzene, ug/L <10 178 <10 25
Bromoform, ug/L <10 <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10 <10
Chlorobenzene, ug/L <10 1,450 <10 181
ChlorodibrOwmethane, ig/L <10 <10 <10 <10
Chloroethane, ug/L <10 <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10 <10
Chloroform, ug/L <10 <10 <10 19

Dichlorobromomethane, ug/L <10 <10 <10 <10
1,1-Dichloroethane, ug/L <10 <10 <10 <10
1,2-Dichloroethane, ug/L <10 <10 <10 <10
l,l-Dichloroethylene, ug/L <10 <10 <10 <10
1,2-Dichloropropane, ug/L <10 <10 (10 <10
cis-1,3-Dichloropropene, ig/L <10 <10 <10 <10
trans-1,3-Dichloropropene, ug/L <10 <10 <10 <10
Ethylbenzene, ug/L 36,800- 6,230 7,920 263
Methyl Bromide, ug/L <10 <10 <10 <10
Methyl Chloride, ug/L <10 <10 <10 <10

Methylene Chloride, ug/L <10 <10 <10 <10
l,1,2,2-Tetrachloroethane, ug/L <10 <10 <10 26
Tetrachloroethylene, ug/L <10 130 <10 51
Toluene, ug/L 6,500 688 3,650 76
1,2-Trans-Dichloroethylene, Lg/L <10 <10 <10 <10
1,1,1-Trichloroethane, ug/L (10 <10 <10 <10
1,l,2-Trichloroethane, ug/L <10 1,220 <10 <10
Trichloroethylene, ug/L <10 <10 <10 23
Vinyl Chloride, ug/L <10 <10 <10 <10

pH 6.9 7.1 6.9
- Specific Conductance, umhos/cm 74 112 92

Freon Extractable-, mg/L 22f000

*Sample had two layers; approximately 50:50; one was yellow colored,J the other water white.

4 Unless otherwise noted, analyses are n accordarie wnl itita methOdl and ofoceour0I ouimred arid S oPro by I the tiEvonmental
riatoAgency, and conorm 0o quallty asagrance Oeotoc0l

I "t~ie-ian" r< aiu} v a e ,ndicalive of 'me detovior tmii Q- 371



rChester Laboratories
A OrMsiof Ot

00 W6356

Z., Laboratory Analysis Report

For
Lockheed Corporation

Marietta, Georgia

Samples Received: 8/24/84 Volatile Compounds

Repon Date: 9/17/84
Well Well Position 58 Position 58

Source 50 51 Upstream Downstream

Log No. 84- 5649 5650 5651 5652

Date Collected 8/20/84 8/20/84 8/22/84 8/22/84

Acrolein, ug/L <10 <10 <10 <10

Acrylonitrile, ug/L <10 <10 <10 <10

Benzene, tg/L <10 <10 <10 <10

Bromoform, ug/L <10 <10 <10 <10

Carbon Tetrachloride, ig/L <10 <10 <10 <10

Chlorobenzene, ug/L <10 <10 <10 <10

Chlorodibromomethane, -ag/L <10 <10 <10 <10
Chloroethane, ug/L <10 <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10 <10

I Chloroform, ug/L <10 <10 <10 (10

Dichlorobromomethane, ug/L <10 <10 <10 <10

1,l-Dichloroethane, ug/L <10 <10 <10 <10

1,2-Dichloroethane, ug/L <10 <10 30 15

l,1-Dichloroethylene, ug/L <10 <10 <10 <10
1,2-Dichloropropane, ug/L <10 <10 <10 <10

cis-l,3-Dichloropropene, ug/L <10 <10 <10 <10
trans-1,3-Dichloropropene, ug/L <10 <10 <10 <10

Ethylbenzene, ug/L 21 <10 <10 <10

Methyl Bromide, .g/L <10 <10 <10 <10
Methyl Chloride, ;g/L <10 <10 <10 <10

Methylene Chloride, ug/L <10 17 <10 13
1,1,2,2-Tetrachloroethane, ug/L <10 <10 <10 <10
.Tetrachloroethylene, ug/L 16 <10 <10 <10

Toluene, ug/L 30 <10 <10 <10

1,2-Trans-Dichloroethylene, jg/L <10 <0 24 11
1,l,l-Trichloroerhane, ug/L <10 <10 <10 <10

l,1,2-Trichloroethane, ug/L <10 <1 <10 (10
Trichloroethylene, 'g/L 25 34 28 29
Vinyl Chloride, .g/L <10 <10 <10 <10

pH 6.8 7.8 7.0 7.1
Specific Conductance, umhos/cm 81 32 70 72

0-aQ-372

* Unless OtserwIS 'Old. analyses are -n accordance *tr the methods and Qorocod es outnod and aorOvd by th Enwrronment
Protocton Agemy an conform to auahy assurance Drotocoi

-* 33 * -tam<) stluss are nd mim va !no'.e *oia me . m



10 -4Q 1 o

0.~ --

(n U) In L

0. 0

=0 11

0 cI

a) 0 -

3: so 0 .1qr c

u. 0

0 00 10 a- 0 1

Q-37



10 w

0 0 Vi

~E-. -.I £ .4N3

m I =

00 0

2 a

co 6-

'0 ~ C

zo r.X '

cc N 0 3 ze
-~~~ Ij.0.4*.

41A '40

V 40.44

IQ -374



ul

a~ 'a0 1 4

0 l CO

t tf

40 10 "0a4

m CD

4o 14 0

0 C IOI'
c 'a 4 N

0 a 964'

w ~ ~ ~ ' w oAC

0 0 01 ~ a4

0 w (D''

30 -0

~Q-37



-w

0, 00

00 u

r4 -Dw

0 aWN

00 00

I4
00 000 wo 00

co w 3 J

'a 'a 1
w 0 0 ) m v

"m m) I~/ X 0 l



I2b SN~R WPSUG ISOA RA-IEGZN

Q-I



UNC SIFIED oNe3iL4P4 FC1/



L L

MICROCOPY RESOLUT"IOREST,4CHART



PDP (K. Warren, 424-5480) 19 November 1985

IRP Phase lla Report

Environmental Science & Engineering, Inc.
P.O. Box ESE

Gainesville FL 32602-3053
ATTN: D. E. Bruderly, Associate Vice President

i. Part "B" application has been made for the Surface Impoundment, B-10
Aeration Basis and three drum storage areas. On 8 Nov 85 we notified the
Georgia EPD of our intent to close the C-5 Washrack Ponds, the TCE Spill Site
and the B-58 Site. Therefore, those three sites were not part of the part
"B".

2. The sludge analysis and draft B-1O Aeration Basin Ground Water Quality
Assessment Plan Implementation Report are forwarded as you requested.

CHARLIE L. KORNEGAY, Major, USAF 2 Atch
Manufacturing Operations Division 1. Sludge Analysis

2. IT Draft Report

cc: ASD/PMDA (Lt. Reynolds)
w/o atch

Q
I
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2501 O tWsfo Road
4~tS Nashr.oe

re-essec 37212
615 383 W76

T clesz e " neef Ref. No. 3276-99

3 September 1984

Mr. James H. Lucas
Assistant Manager

kFacilities Engineering, Bldgs. Dept.
LOCKHEED-GEORGIA COMPANY
86 South Cobb Drive

WMarietta, Georgia 30063

Dear Mr. Lucas:

Re: Analytical Data
Sanitary Treatment Plant Sludge

Please find enclosed three copies of our Analytical Report regard-

ing testing of your sanitarv treatment plant sludge. I have also
enclosed one copy of the concentration maximum levels for EP Toxicity.

In comparing the EP Toxic levels to Log Nos. 4925 and 4927, all
materials fall below the set limits. Although chromium is high in
the sludge samples themselves, it is not leachable, and therefore,
should not be considered as a hazardous threat. With regards to
the volatile organic compounds, 47 ppb Methylene Chloride shows up
in area No. 1. This is considered insignificant to any possibility
of groundwater contamination.

I should point out that the Georgia EPD may require a more rigorous
sampling program in accordance with delisting procedures. If this
should be the case Chester could prepare and implement such a plan
immediately upon notice. The plan would adhere to all Federal and
State delisting requirements as we had previously prepared for the
Aeration Basin at B-10 Facilities.

Please let me know should you need any additional assistance.

Very uly yours,

Enclosure

cc: File (2)

Q-379
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Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 7/23/84 Analyses

Report Date: 8/27/84

Sanitary Sludge Sanitary Sludge

Source Area I Area 2

Log No. 84- 4924 4926

Date Collected 7/20/84 7/20/84

pH 6.9 7.2

Arsenic, ppm As 3 2

Barium, ppm Ba 412 312

Cadmium, ppm Cd 75 128

Chromium, ppm Cr 4,150 4,880

Lead, ppm Pb 228 212

Mercury, ppm Hg <1 <1

Nickel, ppm Ni 45 55

Selenium, ppm Se <1 <1

Silver, ppm Ag 146 72

EP Toxicity Test:

Log No. 84- .4925 4927

pH 5.1 5.1

Arsenic, mg/L As <0.001 <0.001

Barium, mg/L Ba 0.2 0.3

Cadmium, mg/L Cd 0.04 0.06

Chromium, mg/L Cr 0.05 0.32

Lead, mg/L Pb <0.01 0.01

Mercury, mg/L Hg <0.001 <0.001

Nickel, mg/L Ni 0.18 0.23

Selenium, mg/L Se <0.001 <0.001

Silver, mg/L AS 0.05 0.06

Unles Oenr11 naOte analy are in accord0a, with the mat Ods a lid Procdufs Outlined and apOOved by the Ev, ronnigMnal
Pluection Agency and con"for to quality assurance protocoi

".4Lea-Man" J<) values arte ndicative Of the delction limit Q-30
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Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 7/23/84 Volatile Compounds

Report Date: 8/27/84

Sanitary Sludge Sanitary Sludge

Source Area I Area 2

Log No. 84- 4924 4926

Date Collected 7/20/84 7/20/ 84

Acrolein, ppb <10 <10
Acrylonitrile, ppb <10 <10
Benzene, ppb <10 <10
Bromoform, ppb <10 <10

Carbon Tetrachloride, ppb <10 <10

Chlorobenzene, ppb <10 <10

Chlorodibromomethane, ppb <10 <10
Chloroethane, ppb (10 <10
2-Chloroethylvinyl Ether, ppb <10 <10
Chloroform, ppb <10 <10

Dichlorobromomethane, ppb (10 <10
1, 1-Dichloroethane, ppb <10 (10
1, 2-Dichloroethane, ppb <10 <10
1, 1-Dichloroethylene, ppb <10 <10
1, 2-Dichloropropane, ppb <10 <10
cis-1,3-Dichloropropene, ppb <10 <10
trans-1,3-Dichloropropene, ppb <10 <10

Ethylbenzene, ppb <10 1.0
Methyl Bromide, ppb <Jo <10

Methyl Chloride, ppb <10 (10

Methylene Chloride, ppb 47 <10
1,1,2,2-Tetrachloroethane, ppb (10 (10
Tetrachloroethylene, ppb (10 <10

Toluene, ppb <10 <10
1,2-Trans-Dichloroethylene, ppb <10 (10

1, 1,1-Trichloroethane, ppb <10 <10
1,1, 2-Trichioroethane, ppb <10 <10
Trichloroethyleve, ppb <10 <10
Vinyl Chloride, ppb <10 <10

*Unsess othenwie" noted. analyses are tn accordance with the mnethods and procedures outlined and aproved by teErnownental
Poetion Agency oe confon 10 quality "sUrance prorocol Q 381

w esthnc values are inoitve of the detection imi
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TABLE IV- 4

TCE AREA
GROUNDWATER ELEVATIONS

___ LOCATION 3/1/84 5/29/84 9/27/84

b-50 1 1055 1055.80 --

2 1084 1084.10 --

5 1046 1047.80 --

'6 6 1057 1057.15 --

26 "- 1079.74 1079.64

27 -- 1053.18 1051.93

(.Asc 28 -- 1057.50 1057.30

oI'i 9op P 29 -- 1028.01 1026.51
'A

5 30 -- 1018.02 1017.27

t,, xis o 31 "" 1048.20 1042.20

Lockheed-GA

3276-08/10-84

0-383
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TABLE IV-2

TIME HISTORY OF TRICHLOROETHYLENE CONTAMINATION
TCE SPILL AREA G% G

TRICHLOROETHYLENE, ug/L

BASIN #2
DATE Well #5 Well #6 Influent Effluent

3/22/83 (Spill occurred on this date)
4/20/83 792 509
4/22/83 581 17.64/28/83 1,140 430 16.2
5/03/83 26.5
5/09/83 771 10,000 203 <1.9
5/17/83 1,035 2,100 4.5
5/20/83 622 6,960
5/25/83 3,190 156,000 1,040 <1.9
6/01/83 10,300 226 1.96/14/83 2,045 5,195 109 1.9
7/15/83 705 7,720 215 11.1
8/05/83 606 4,120 245 16.39/12/83 132 5,810 876 20.6

10/11/83 95 6,230 181 22.8
11/07/83 81.6 6,910 480 43.911/14/83 366 24
1/27/84 1,020 3,980 634 27.22/24/84 27,000 3,580 (Spill)2/28/84 520 35.33/02/84 1,450 2,770 558 39
5/15/84 441 1,100 217

11

j

Lockheed-GA
3276-08/10-84

0-386

A . . . . ... ... . . ... . .. . . . .. - .. ... .... .. . .. . . .
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TABLE IV-5

COMPARATIVE SAMPLING OF MW-27

5/11/84 5/14/84
BZORE BAILING AFTER BAILING

Log 84- 3152 3430

Benzene, ug/L 3260 5650

Ethylbenzene, ug/L 400 'iO

Toluene, ug/L 2240 1200

Trichloroethylene, ug/L 64 11,400

I

Lockheed-GA
3276-08/10-84 n-388
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ChesterLaboratories
- Dwo, Of

Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

| 11 Volatile Comoounds

Samples Received: 3/6/84
Report Date: 3/20/84

Well Well Well WeeI

Source 0 1 # 2 ___

g Log No. 84- 1408 1409 1410 1411
Date Collected 3/2/84 3/2/84 3/2/84 3/2/84

Acrolein, wg/L <100 <100 <100 <100

Acrylonitrile, wg/L <100 <100 <100 <100

Benzene, wg/L <10 <10 100 <10
Bromoform, ug/L <10 <10 <10 <10

Carbon Tetrachloride, wg/L <10 <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10 <i0
Chlorodibromomethane, ug/L <10 <10 <10 <10

Chloroethane, ug/L <10 <10 <10 <10

2-Chloroethylvinyl Ether, .g/L <10 <10 <10 <10

Chloroform, ug/L <10 <10 <10 <10

Dichlorobromomethane, wg/L <10 <10 <10 <10

1,1-Dichloroethane, wg/L <10 <10 <10 <10
1,2-Dichloroethane, ugiL <10 <10 265 2,480

1,l-Dichloroethylene, wg/L <10 <10 <10 (1'
1,2-Dichloropropane, .;g/L <10 <10 <10 < 0
cis-1,3-Dichloropropene, wg/L <10 <10 <10 <10
trans-1, 3-Dichloroprop ene, jg/L <10 <10 <10 (10

Ethylbenzene, ug/L <10 <10 <10<0

Methyl Bromide, ug/*L <10 <10 <10 (10

Methyl Chloride, ug/L <10 <10 <i0 (10

Methylene Chloride, g/iL <10 <10 <10

1,1,2,2-Tetrachloroethane, .g/L <10 <10 <10 (10

Tetrachloroethylene, wg/L <10 (10 321 .0.

Toluene, ug/L <10 (10 <10 (10

1,2-Trans-Dichloroethylene, ug/L <10 <10 255 :,;00
l,1,1-Trichloroechane, wg/L <10 <10 <10 <!-,

l,1.2--Trichloroethane, LusjL <10 <10 <10 <10

Trichloroethylene, ug/L <10 16 1,450 2,77

Vinyl Chloride, ug/L <10 <10 <10 <10

6 Unless Oth wrse 01,0 Analyses are 'n accorance .,dI metmods and Procedures uouttnea and sooroveo oy ,me E, ,O'"-o a
P tlOton Agency and contorm lo quaiy assurance orOIOCOI

S L e s s - I <a n ) . a l e s a r e ,n d c a , l t o , ' . d e e c i o n , Q -3 9 7

Ann Arbor * Atlanta • Chadds Ford - Dallas % Kingston • Nashville

JI



Chester Labo ratori es
A O-..O 01

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

volatile Comvounds

Samples Received, 3/6/84

Report Date: 3/20/84 Basin #2
Influent From Surface
Main Storm Influent to Drainage

kSewer At Sedimentation Into

Basin #2 Diversion Basin At Toe Middle Of

Source Effluent Chamber of Landfill Basin

Log No. 84- 1416 1417 1418 1419

Date Collected 3/2/84 3/2/84 3/2/84 3/2/84

Acrolein, ugIL (100 (100 <100 <100

Acrylonitrile, tiglL <100 (100 (100 (100

Benzene, %ig/l. <10 14 <10 (10

Bromofort, jg/L (10 (10 <10 (10

Carbon Tetrachloride, ug/L (10 (10 (10 (10

Chlorobenzene, Lig/t <10 (10 (10 (10

Chlorodibromcmethane, ,;g/L <10 (10 (10 (10

Chioroethane, iig/L (10 (10 (10 <10

2-Chloroethylvinyl Ether, ,g/L (10 (10 (10 (10

Chloroform, iug/L (10 (10 (10(0

Dichlorobromomethane, -ag/L (10 (10 (10

1,2-Dichloroethane, Ug/L (10 109 (10 (10

1.1-Dichloroethylene, wg/L (10 (10 (10 (10

1,2-Dichloropropane, .g/L (10 (10 <10 (10

cis-1,3-Oichloropropene, 4 g/L (10 (10 (10 (10

trans-1,3-Dichloropropene, .- g/L (10 (10 <10 <10

Ethylbenzene, wg/L 35 (10 (10 (10

Methyl Bromide, ug/L (10 (10 (10 (10

?iethy1 Chloride, ug/L (10 (10 (10 (10

Methylene Chloride, ug/L (10 (10 (10 (10

1,1,2,2-Tetrachloroethane, .g/L (10 (10 <10 (10

Tetrachloroethylene, jgIL (10 (10 (10 (10

Toluene, ug/L 18 (10 (10 (10

1,2-Trane-DichloroechyelC, jg/L (10 109 (10 (10

l,1,1-Trichloroethane, jg/L (10 (10 (10 (10

Trichioroethylene, jg/L 39 558 17 (10

Vinyl Chloride, wg/L (10 (10 (10 (10

*unless o Omretwiso noted. analyses are nacordance -iir "'Crroa anid po,oC.O eS Oa an~ rd avooo.eo Ori 'he~ l~orrn

Protecion Agencty anid Comltfm to 0aity assuranrce D'otoCo?

1 .g.ISriarr1 (<) aiuesg att idicative or !mre alitection lmit

Ann Arbor - Atlanta *Chadds Ford - a"i'480(inston .Nashville



Chester La borato ries
A OWO 0f

Laboratory Analysis Report
For

Lockheed-Georgia Company
Miarietta, Georgia

Samples Received: 3/28 volatile Compounds

Basin #2 Basin i2

Source Wat er Sediment

Log No. 84- 1550 1589

Date Collected 3/8/84 3/8/84

Acrolein. wg/L (100 <100

Acrylonitrile, L'g/L (100 (100

Benzene, ug/L (10 (10
Bromoform, ug/L (10 (10

Carbon Tetrachloride, ug/L (10 (10

U!Chlorobenzene, jg/L (10 (10

Chlorodibromomethane, ug/L <10 (10

Chloroethane, Tig/L (10 (10

2-Chlo roethylvinyl Ether, ,g/L <10 CIO0

Chloroform, ug/L 97 <1.0

Dichlorobromomethane, -.gIL (10 ('10

l,l-Dichloroethane, .jg/L (10 <10

l,2-Dichloroethane, jg/L 23(1

l,l-Dichloroethylene, .ig/L ('.0 (10

q1,2-Dichloropropane, Lig/L <10 <'.0

cis-l,3-Dichloropropene, .;g/L (10 <10

trans-1.3-Dichloropropene, 4g/L <10 i

Ethylbenzene, ug/L 6CI

Methyl Bromide, ugIL <10 j'
Methyl Chloride, -.g/L <10

Methylene Chloride, g/L <10 (.

1.l,2,2-Tetrachloroethane, _g/L 1

Tetrachloroethylene, g/L <13 CIO

Toluene, ig/L <035

1,2-Trans-Dich.loroethylene, .g/L 22
1,1,l-Trichloroethane, .g/L <10 '.

l,1,2-Trichloroethane, .g/L /.10 i

Trichtoroethylene, ug/L 140 <10

Vinyl Chloride, .g/L (10 e10

* UIICSSQirl 100e,o d Analyses are nl accordanlce wP Methods9 And OMICS OUI -9 oln d '8 oo'0wl br The E-10-thial

PWolIrt Aq@~cy *nd Co0flor to .1,10t A33WranC@ OfoloCOI

LI*1"1 A*-Itf 'I I alofps i IC3I,,6 01 1,# 101-,0n -1

Ann Arbor - Atlanta - Chadds Ford . al.Kingston.- Nashville



Chester Laboratories
A O.,s.o O1

'o 11- t3

Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

Samples Receiveo: 5/22/84 Monitoring Well Analyses

Report Dat 7/2/84

Storm Sewer

Source Grab Well I Well 5 Well 6

Log No. 84- 3425 3426 3427 3428
Date Collected 5/14/84 5/15/84 5/15/84 5/15/84

pH 7.1 5.8 5.8 6.3
Specific Conductance, umhos/cm 180 128 165 160

Source Well 26 Well 27 Well 28 Well 31

Log No. 84- 3429 3430 3431 3432
Date Collected 5/14/84 5/14/84 5/14/84 5/14/84

' pH 5.5 6.4 6.1 5.2
Specific Conductance, -mhos/cm 250 260 134 38

I

I

I

Q-400
U", S" O'eh@*,* '0-0 -0I vS* T a lCO W ii Te - eM oIhOt * 01 d 01' Ow1erS OutltInd and 0oyo Od by In. E-n0ro- lIC



Chester Laboratories
A 0-sto Of

0 G.. S3&

Laboratory Analysia Report
For

Lockheed Corporation
Marietta, Georgia

Samoles Received: 5/22/84 Volatile Compounds

Repor Date: 7/2/84

Storm
Sewer

Source Grab Well I Well 5 Well 6

Log No. 84- 3425 3426 3427 3428

Date Collected 5/14/84 5/15/84 5/15/84 5/15/84

Acrolein, iug/L (10 (10 (10 (10
Acrylonitrile, ug/L <10 <10 <10 <10

Benzene, ug/L <10 (10 295 <10

Bromoform, ug/L <10 <10 <10 <10
Carbon Tetrachloride, .g/L <10 <10 <10 <10

Chlorobenzene, ,g/L <10 <10 <10 <10

Chlorodibromomethane, ug/L <10 <10 <10 <10
Chloroethane, ug/L <10 <10 <10 <10
2-Chloroethylvinyl Ether, ig/L <10 <10 <10 <10
Chloroform, jg/L <10 <10 (10 <0

Dichlorobromomethane, ug/L <10 (10 <10 <10
1,1-Dichloroethane, ug/L <10 <10 <10 <10
1,2-Dichloroethane, .g/L 80 <i 75 1,3301N ,1-Dichloroethylene, -;g/L <10 <I0 <10 <10

1,2-Dichloropropane, g/L <10 <10 (10 (10
cis-1,3-Dichloropropene, .g/L <10 <10 <10 (10
trans-l,3-Dichloropropene, g/L <10 <10 <10 (13
Ethylbenzene, ug/L <10 <10 <10 <0
Methyl Bromide, .g/L (10 <10 <i0 (10
Methyl Chloride, .g/L <10 <Il a10 (iC

Methylene Chloride, ag/L <10 <10 (10 <i0

1,1,2,2-Tetrachloroethane, _g/L <10 <I0 32 2.0
Tetrachloroethylene, .g/L <10 <IC )i 270Toluene, ug/L <10 <1l9 <lO ei

1,2-Trans-Dichloroethylene, g/L 7. <10 68 l.t60
1,1,1-Trichloroethane, jg/L <10 <O <10 '13
1,1,2-Trichloroethane, /L <10 (10 <10 <i0

Trichloroethylene, .g/L 217 <10 441 ii00
Vinyl Chloride, _g/L <10 <10 <10 10

* Unli en, atf o 0mt,-n,'s at'tv,.0 a"' vie aCCOO8tc .09 ,in !no OmA nds OO dt Ourand#0 aow, a*Oso. ty 'I* 'tqo.nrll

'06 Jl Qnat,-.n ' a ,as,*~ 'O'c I



Chester Laboratories
A D0' 'On Of

:' 0. o3M

Laboratory Analysis ReportFor

Lockheed-Georgia Company

M rietta, Georgia

Samoles Received 5/14/84 Volatile Compounds

Report Date 6/18/84

Well #27
Before

Source Bailing Well #29 Well #30

Log No. 84- 3152 3153 3154

Date Collected 5/11/84 5/11/84 5/11/84

Acrolein, ug/L <10 <10 <10

Acrylonitrile, ug/L <10 <10 <10

Benzene, 'ug/L 3,260 <10 <10

Bromoform, jg/L <10 <10 <10

Carbon Tetrachloride, .g/L <10 <10 <10

Chlorobenzene, .g/L <10 <10 <10
Chlorodibromomethane, _glL <10 <10 (10
Chloroethane, .g/L <10 (10 10

2-Chloroethylvinyl Ether, _g/L <10 <10. '20
Chloroform, g/L 12 14 10

Dichlorobromomethane, jg/L <10 <10 <10

1,l-Dichloroethane, ug/L <10 <10 <10

1,2-Dichloroethane, ug/L <10 51 <10
1,1-Dichloroethylene, jg/L <10 <10 (10
1.2-Dichloropropane, 2g/L <10 <10 <110

cis-1,3-Dichloropropene, g/L <10 <10 <10

trans-1,3-Dichloropropene, .g/L <10 <10 <10
Ethylbenzene, ug/L 400 <10 21
Methyl Bromide, .e/L <10 <10 <10

Methyl Chloride, ug/L <10 (10 <10

Methylene Chloride, ug/L 71 120

1,1,2,2-Tetrachloroethane, g/L <10 <10 <10
Tetrachloroethylene, ug/L <10 36 ,i'

Toluene, jg/L 2,240 D0

1,2-Trans-Dichloroethylene, ug/L <10 33

l,l,l-Trichloroethane, jg/L <10 (10 <10
l,t,2-Trichloroethane, g/L <10 <10 <I0
Trichloroethylene, ,g/L 64 540 <10

Vinyl Chloride, .g/L <0 (10 <10

pH 6.4 5.9 6.2
Specific Conductance,..hos/,n 220 94 70

<'CI ve . ,



Chester Laboratories
A 0-3,s" Of

-rehesbert-m-r-

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 5/22/84 Volatile Compounds

Report Date- 7/2/84

Source Well 26 Well 27 Well 28 *;elU 31

Log No. 84- 3429 3430 3431 343:
Date Collected 5/14/84 5/14/84 5/14/84 5/14/84

Acrolein, --g/L <10 <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10 <10

Benzene, ug/L <10 5,650 <10 <i0
Bromoform, ig/L <10 <10 <10 (10
Carbon Tetrachloride, ug/L (10 <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10 <Ic
Chlorodibromomethane, ;g/L <10 <10 <10 (10
Chloroethane, ;g/L <10 <10 <10 <10
2-Chloroethylvinyl Eth)er, g/L <10 <10 <10 <10
Chloroform, Jg/L 45 <i0 (10 <10

Dichlorobromomethane, .g/L <10 <I0 (10 (10
1,1-Dichloroethane, 4g/L 52 <10 <10 <10
1,2-Dichloroethane, 2g/L 2,800 (10 <10 <10
1,1-Dichloroethylene, g/L 15 <10 <10 <i0
1,2-Dichloropropane, jg/L <10 (10 <10 <10
cis-1,3-Dichloropropene, g/L <10 <10 <10 <10
trans-1,3-Dichloropropene, g/L <10 <10 <10 <i0

Ethylbenzene, g/L 15 <10 <10 <1C
Methyl Bromide, .g/L (10 <10 <10 <10
Methyl Chloride, jg/L <10 (10 <10 <11

Methylene Chloride, ug/L 52 (10 650 55
l,l,

2
,2-Tetrachloroethane, _/L 28 <10 I00

Tetrachloroethylene, jg/L 35 <10 <10 0
.oluene, jg/L 70 1,:o0 10

1,2-Trans-DichloroethvlenQ, g/L 2,710 (10 ,10 '10

l,ll-Trichloroethane, -g/L <10 <10 (10 <10
1,l,

2
-Trichloroethane, -g/L <10 <10 <10 <10

Trichloroethylene, .g/L 336,000 11,-.n0 950
Vinyl Chloride, .g/L <10 <10 <10

I.,

o ' 2Cg7 6-uren n



S.8. 1356

Laboratory Analysis Report
For

R Lockheed Corporation
Marietta, Georgia

kSamples Peceived. 8/24/84 Volatile Comoounds

7-eport Date: 9/1.7/84

Source W
4
ell 26

Log No. 84- 5636
Date Collected 8/21/84

AcrOlein, '.gIL (10
Acrylonitrile, ;g/L (10
Benzene, ug/L (10
Bromo form, -g/L (10
Carbon Tetrachloride, jg/L (10
Chnlorobenzene, -g/L (10
Chlorodibromomethane, -,g/L (10
Chioroethane, .g/L (10
2-Chloroethvlvinyl Ether, --g/L (10
Chloroform, -g/L 38

Dichlorobromorethane, jg/L (10
1,1-Dichloroethane, ..g/L, 27
1,2-Dichloroethane, -R/L 2,270
1,1-Dichloroethylene, jgIL (10
1,2-Dichloropropane, .g/L (10
-is-I, 3-Dichlorc~propene, ..g/L (10
crans-1,3-Oichloropropene, .jg/L (10

£:hybenzne, gIL12
Miethyl Bromnide, -g/L (10
"!ethyl Chloride, .;g/L (10

Methylene Chloride, a.g/L (10
1,1,2,"-Tetrachloroethane, ;g/L 26
7etrachioroethylene, -gIL 22
Toluene, -cg/L 25
1,2-Trans-Dichloroethylene, .g/L 2,490
1,1,1-Trichloroechane, -gIL 410
1,1,2-Trichloroethane, gIL (10
Trichloroethylene, .gIL 511,900
Vinyl Chloride, -gIL (10

,2 76-19
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, OF TPICHLOROETHYLENE CONTAMINATION v

MW-5 MW-6 BASIN-2 BASIN-2
INFLUENT EFFLUENT

792.0 59. 0
r1810 17.

r-83 1,140.0 430.0 16.2
Y-326.5:1

3 1, .0 ,0 0.0 2,.

y J ,22.0 6.960.0
V-03 1,190.0 :156,000.0 1,040.0 1.
-3 10,300.0 226.0 1.9

,045.0 5,195.0 109,0 1.9
7,D'05.0 ',720.0 215.0 II 1
606.0 4,120.0 245.0 16.,
1 2.0 5,61O.0 876.0 20.6
95.0 6,230.0 181.0 22.8
81.6 6,910.0 480.0 43.9

* . 366.0 24.0
1-84 1,020.0 3,980.0 634.0 27.2
)-84 : 27,000.0 3,580.0
"1 : 520.0 35.3

.450.0 2,770.0 558.0 39.0
i 441.0 1,100.0 217.0

7LL AREA MONITOR WELLS DATA (INCLUDES UNDATED DATA)

I DATE :TRICHLORO ETHYL SPECIFIC DICNLORO ;METHYLENE
I ETHYLENE BENZENE BENZENE TOLUENE PH :CONDOUCTANCE: ETHANE CHLORIDE

* uqill (ug/l1 (ug/I) uqil) t (uMHOtcal : %ill) ugl

* 
0
At 0---5A 128

.10 10 -10 ...... . 1
..-Ma ... .. .. 5.8 165 .
* 441.0 205.0 - 400.0 ... ... 10

6 ;0 -Mav-8: :6.5 10.7 --- ---
1
0
-Mav-8 -.. 3 160

:14-Jun-83 5, 195.0 8.5 42.5 12.6 -- -

* I,1/0.C 1010 . .3 CI
6 I9-May-83 .... 5.5 250

1 :335,638.0 (10 70.0 ..
S *I 9-ay-83 --- ... 0 .. . o 0 .4 '60 ...

11,400.0 5,650.0 1,200.0
8 I1-May-83 ---.. 6.1 134 ---

950.0 : 10 . 10 - 65
.19.MaY.83 : -- 4 - .

-40.0 lo -o .10 5: 120
0 19-Ma -83 ... ... . I0 ---. .

(10 : 10 -10 . 0
1?-Mav-3 ---. 5.2 :8 .

* : (10 10 (I0 . .. .... 0 52

I
I

_I Q-410
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ChesterLaboratories
AO-ton. Of

..a .. A "Laboratory Analysis Report
For

Lockheed-Georgia CompanyF tMarietta, Georgia

Samples Received: 3/12/84 Monitoring Well Analyses

Reoort Date: 4/18/84

CC
Wash

Well Well Well Rack
014 #15 #16 Upper LO

Flight Flight Flight Basin Bz

Source Line Line Line Water

Log No. 84- 1564 1565 1566 1585 2

Date Collected 3/9/84 3/9(84 3(9/84 3/8/84 3/.

pH 6.0 5.8 5.6 6.5

Specific Conductance, umhos/cm 26 53 39 110
Total Organic Halbgens, ig/L Cl 25 33 38 75

I Total Organic Carbon, mg/L C <1 1 8 16

Chlorides, mg/L Cl 1 2 7 3
Sulfate, mg/L SO4 4 <2 5 6

Fluoride, mg/L F 0.29 0.09 0.48 0.62

Nitrates, mg/L N 0.32 0.70 0.75 0.03

Phenols, mg/L hOH 0.007 0.025 0.019 0.007 3.

Iron, mg/L Fe 0.55 1.2 12 0.71
Manganese, mg/L In 0.25 0.42 0.98 0.06

Sodium, mg/L Na 1.2 4.2 3.5 5
Arsenic, mg/L As 0.002 0.001 0.002 0.001 <3.
Barium, mg/L Ba <0.1 0.1 <0.1 <0.1

Cadmium, mg/L Cd <0.01 0.01 0.01 0.01

Chromium, mg/L Cr <0.005 <0.005 0.01 0.04.

Lead, mg/L Fb <0.01 0.01 0.09 0.03

Mercury, mg/l, Hg (0.001 (0.002 (0.002 <0.001 3

Selenium, mg/L Se <0.001 <0.001 (0.001 <0.001- Silver, mg/L Ag (0.01 <0.r1l <0.01 <0.01

* A u 1111 041Ne1w1se not". 6nsfyses are acofaanCe *with 'fiodS &n a flo cor o90 id , .m.leo #no AO00,*d Oy the E'o,"j3
P'tolef AgenCy &no contort t0 cusi,9e assuran~ce aooocoo
* .3S.1M9 J<) lalue3 are ntoCaf,.*Of the defectlon f.-it

Ann Arbor - Atlanta - Chadds 1194iv~.
3 ailas - Kingston -Nashville
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Chester La boratori es
A 0-1- 00

Laboratory Analysis Report
For

Marietta, Georgia

SaMO1es Received: 3/6/84 Volatile Compounds
Report Date: 3/20/84

Well WellSource 1)1. #Is

Log No. 84- 1413 1414
Date Collected 3/11/84 3/2/84

Acrolein, wz/L <100 <100
Acrylonitrile, iag/L (100 <100
Benzene, wig/L (10 1,500 'a Bromoform, ug/L (10 (10
Carbon Tetrachloride. ug/L (10 <10
Chlorobenzene, ug/L (10 (10
Chlorodibramometharie. ug/L (10 (10
Chloroethane, ug/L (10 (20
2-Chloroethylvinyl Ether, ug/L <10 (10
Chloroform, lig/L <10 (10

Dichlorobromomethane, u~gh (10 (10
1, 1-Dichloroethane, ug/L <10 (10
1,2-Dichloroethane, w9/L <10 84
1 l-Dichloroethylene, ug/L <10 (10
l, 2

-Dichloropropane, ug/L (10 (10
cis-1,3-Dichloropropene, ug/L (10 (10
trans-1,3-Dichloropropene, ug/L (10 (10
Ethylbenzene, ug/L <10 11
Methyl Bromide, ug/L (10 (10
Methyl Chloride, wg/L <10 10

Methylene Chloride, ugIL (1 (10
1.l,2.2-Tetrachloroethane, ug/L -10 <10uTetrachloroethylene, ug/L <10 UO1/0
Toluene, ug/L <10130

l-Trans-Dichloroethylene, wg/L (10 81
1,1,l-Trichloroethane, vg/L (10 (20
1.l,2-Trichloroethane, -jg/L <10 1Trichloroethylene, ug/L (10 37Vinyl Chloride, wig/L (10 <10

a'.oo ah 'sts&i n accri'"an with M*:nOOS and PD~'O0A ufl l ~ ano aootoveo by In.e '.o .,,i
LiSIM.n J<) ~.aie a,. 'n'1~n thi, d@j*C,,on ~~

I. Ann Arbor - Atlanta - Chadds Ford * Dallas - Kingston -Nashville



ChesterLaboratories

Laboratory Analysis Report
For

Lockheed-Ceorgia Company£ ~Mariecta, Georgia

SaniPles1 ROeeved: 3/12/84 Analyses

Reort. Date: 4/18/84

C-5 Wash Rack C-5 Wash Rack
Upper Basin Lower Basin

Source Sediment ___________

Log No. 84- 1586 1.588
Date Collected 3/8/84 3/8/34

PH 7.2 6.6
Freon Extractables, vt Z 2.88 6.98

rEP Toxicity Test:
PH 5.0 -4.9
Arsenic, .Mg/L As O.031 0.017
Barium, mgIL Ba <0.1 0.2
Cadmium, mg/L Cd 0.02 0.01
Chromium, ing/L Cr 0.71 0.25
Lead, mg/L Pb 0.06 0.04
Mearcury, mg/i. Hg <o.002 <0.002
Silver, mg/i. Ag (0.01 (0.01
Selenium, mg/i. Se 0.019 0.022

Water Extract (ASTM ~' A)

PH7.2 6.7
Specific Conductance, wmhos/cm 640 375
Total Organic Halogens, tig/L Cl 1,384 651
Total Organic Carbon, mg/i. C
Chlorides, mg/I. Cl 5
Sulfates, mg/L S04. 89

Fluorides, mg/L F 1506
Ntaemg/I. q 0.03 0.03 -

?hirrats, M/ bH0.36 0.059
Iron, mg/I. Fe 6.11.
Manitanese, mg/I. M 0.10 0.04
Sodium, mg/I. Na 4.5 1.8
Arsenic, mg/L As9 0.009 0.007
Barium, mg/L Ba 0.2 0.1

*Urn.9S ott'levioso Moted. aniyss are In acordance With "@?F0od, A-S lnl 4' a &'O 'c'" by 'M -"rm*a
PrOtilCtlon Agen~cy and Conform to qu ality assurance orolOCOI
* tSsIf~an"( ) values are indicativ. e OfMl * cto 111

Ann Arbor * Atlanta - Chadds Ford .0aUlaj&, e~rstaira~n Nashvrille



LABCRA-ORY AAIYSS RZPORT
FOR

Lockheed-Georgia Ccmpany
Is Marietta, Georgia

Water Extract (AS7M Method A) Analyses
(Continued)

C-5 Wash Rack C-5 Wash Rack
Upper Basin Lower Basin

Source Sediment Sediment

Log No. 84- 1586 1583
Date Collected 3/8/84 3/8/34

Cadmium, mg/L Cd 0.10 0.0
Chromium, mg/L Cr 2.4 0.20
Lead, mg/L Pb 0.28 0.04
Mercury, mg/L Hg <0.002 <0.002
Selenium, mg/L Se 0.002 <0.001
Silver, mg/L Ag <0.01 <0.01

Acrolein, ug/L <10 <iO
Acrylonitrile, ig/L <10 <1O
Benzene, ug/L <10 15
Bromoform, ug/L <10 <10
Carbon Tetrachloride, ug/L <10 <iO
Chlorobenzene, ig/L <10 <10
Chlorodibromomethane, ug/L <10 <10
Chloroethane, ug/L <10
2-Chloroethylvinyl Ether, .g/L <10
Chloroform, wg/L <10
Dichlorobromomet hane, ug/L <10 <iO
ll-Dichloroethane, ug/L <10 <i0
1,2-Dichloroethane, ug/L <10 <13
1,l-Dichloroethylene, ug/L <10 < 1
1,2-Dichloropropane, ug/L <10 <1O
cis-l,3-Dichloropropene, ug/L <10 <i0
trans-l,3-Dichloropropene, ug/L <10 <10
Ethylbenzene, wg/L <10 17
Methyl Bromide, wg/L <I'0 <1a
Methyl Chloride, ug/L <10 <O
Methylene Chloride, ug/L 474 595
ll.2,2-Tetrachloroethane, ug/L <i0 <10
Tetrachloroethylene, ug/L <10 <iO
Toluene, ug/L 31 <10
1,2-Trans-Dichloroethylene, .g/L <10 <i0
l,l,l-Trichloroethane, ug/L <10 16
l,l,2 -Trichloroethane, ug/L <10 <10
Trichloroethylene, ug/L <10 <IO
Vinyl Chloride, ug/L <10 <10

,3,4,
Q}-41



ChesterLaborator es
A 0-von 0

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

S amotes Received: 3/6/84 Volatile Compounds

RePS Date: 3/20/84
Stream

C-5 Wash C-5 Wash C-5 Wash Behind

Rack-Influent Rack Rack C-6 Wash
to Upper Upper Lower Rack At

Source Pond Pond Pond Dobbins Fence

Log No. 84- 1420 1421 1422 1423
Date Collected 3/6/84 3/6/84 3/6/84 3/6/84

Acrolein, wg/L <100 <100 <100 <100
Acrylonitrile, wg/L <100 <100 <100 <100
Benzene, ug/L <10 <10 <10 <10
Bromoform, (gL <10 <10 (10 <10
Carbon Tetrachloride, .g/L 38 <10 79 <10
Chlorobenzene, ug/L <10 (10 <10 <10
Chlorodibromomethane, wg/L <10 <10 <10 <10
Chloroethane, (g/L <10 (10 <10 <10
2-Chloroethylvinyl Ether, ug/L 73 <10 <10 <10
Chloroform, , g/L <10 <10 (10 <10

Dichlorobromomethane, ug/L <10 <10 <10 <10
1,1-Dichloroethane, ug/L 28 (10 25 <10
1,2-Dichloroethane, wg/L <10 <10 <10 <10
1,1-Dichloroethylene, ug/L <10 <10 <10 <0
1,2-Dichloropropane, ig/L <10 <10 (10 <10
cis-1,3-Dichloropropene, ug/L <10 <10 <10 <10

trans-1,3-Dichloropropene, ug/L <10 <10 (10 <10
Ethylbenzene, ug/L <10 10 19 <10
Methyl Bromide, ug/L <10 <10 <10 (10

I Methyl Chloride, ug/L <10 <10 <10 <10

Methylene Chloride, ug/L 142 91 75,000 <10
1,l,2,2-Tetrachloroethane, ;g/L 92 15 274 <10
Tetrachloroethylene, vg/L <10 <10 <10 <10
Toluene, ug/L (10 <10 53 <10
1,2-Trans-Dichloroethylene, jg/L <10 11 <10 <!0

ug/L 310 55 0 <0
1,1.2-Trichloroethane, ug/L <10 <10 <IQ <10
Trichloroethylene, ug/L 28 96 <10
Vinyl Chloride, ug/L <10 <10 (AO <10

ui n 1 wIO no . analyseis are n accotoancs -,in m .tIo as ano proceduegs Ou neO anO aD ,OonD0 by he En,,onnental
P'O?.CIOn Agency no conform to oua.ty assurance ,Ofoco

Lessian" t) railues are ha,cat,,e wl h, daI jbn ,mnl

Ann Arbor * Atlanta * Chadds Ford * Dallas • Kingston - Nashville
Q-417
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2.9 POSITION 19--PUEL/DEFUEL STATION--S-ITE G16, ZONE 5
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APPENDIX E

POSITION 19
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Chester Laboratories
A ivision Of

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 5/22/84 Monitoring Well Analyses

Report Date: 7/2/84

Source Well 18 Well 38

Log No. 84- 3423 3424
Date Collected 5/16/84 5/21/84

pH 6.2 6.8
Specific Conductance, umhos/cm 114 146
Total Organic Halogens, ug/L Cl 63 100
Total Organic Carbon, mg/L C 76 9
Freon Extractables, mg/L 3.4 0.6

Arsenic, mg/L As <0.001 <0.001
Barium, mg/L Ba <0.05 0.17
Cadmium, mg/L Cd <0.005 <0.005
Chromium, mg/L Cr <0.005 0.007
Lead, mg/L Pb <0.005 0.013

Mercury, mg/L Hg <0.001 <0.001
Selenium, mg/L Se <0.001 <0.001
Silver, mg/L Ag <0.01 <0.01
Iron, mg/L Fe 16 6.0
Manganese, mg/L Mn 9.8 0.44

Sodium, mg/L Na 1 8
Chlorides, mg/L Cl 6 28
Sulfates, mg/L SO4 8 11
Fluorides, mg/L F 0.33 1.2
Phenols, mg/L PhOH 0.023 0.020

Nitrates, mg/L N 0.14 0.58
Radium 226, pCi/L 0.2 2.3
Gross Alpha, pCi/L 1.6 5.0
Gross Beta, pCi/L 32 28
Turbidity, NTU 60 56
Total Coliform, No./l00 mL <1 <1

Endrin, ug/L <0.01 <0.01
Lindane, ug/L <0.01 <0.01
Methorychlor, ug/L <0.1 <0.1
Toxaphene, Pg/L <0.5 <0.5
2,4-D, ug/L <1 <1
2,4,5-TP Silvex, ug/L <1 <1

327-9,

Unlessu Otheroe noted, analyse, are n accotoence wqqr% the fneikfq o d o(Ocedures ou.,ned and appoveOd by Ine En-,onmenii
Prote:tion Agency an< contom To so ehty asurance protocol

"(< ) values are n aiatiea of tneto diftecon ti
o-428



Chester Laboratories
A DOd.O.' Of

10 ft. 93M

Laboratory Analysis Report
For

d Lockheed Corporation
Marietta, Georgia

A Samnples Received: 5/22/84 VolatilIe Compounds

Repori Date: 7/2/84

J
Source Well 18 Well 38

Log No. 84- 3423 3424

Dte Collected 
5/16/84 5/21/84

Acroein, rig/L <10 <10
Acrylonitrile, ug/L <10 (10
Benzene, LPg/L (10 (10JBromoform, ug/L (10 <?0
Carbon Tetrachloride, wg/L <10 (-10
Chlorobenzene, ug/L (10 <10
Chlorodibromomethane, Lwg/L (10 (10
Chloroethane, ug/L (10 (10
2-Chloroethylvinyl Ether, ug/L (10 (10
Chloroform, ug/L (10 (10

Dichlorobromomethane, u g/L (10 (10
l,1-Dichloroethane, .ig/L (10 (10
1, 2-Dichloroethane, ug/L (10 26
1,1-Dichlaroethylene, ug/L (10 31
1,2-Dichloropropane, ig/L (10 <10
ia-1,3-Dichloropropene, rwg/L (10 (10
trans-1,3-Dichloropropene, ug/L (10 (10
Ethylbenzene, wg/L (10 20
Methyl Bromide, ug/L (10 (10JMethyl Chloride, wg/L (10 (10

Methylene Chloride, uig/L (10 37
1,l,2,2-Tetrachloroethane, ug/L (10 <10-3 trachloroethylene, -jg/L (10 (10
Toluene, ug/L (10 (10
1 ,2-Trans-Dichloroethylene, wg/L (10 15
1,1.1-Trichloroethane, ug/L (10 167
1,1,2-Trichloroethane, ugiL (10 (10
Trichloroethylene, ug/L (10 <~10
Vinyl Chloride, wg/L (10 (10

... Q-429

Unless Olhlwse moted, analyses are ' acco'oance wlh IPI* mv.Sp'002 and D'OCedu'"S 0,ll-mod and ap'rovd tyy 1ho En-oonfan'l



0 -- 931%

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 5/22/84 Volatile Compounds
Report Date: 7/2/84

SourcePosition 19SouceWell. 16 Downstream

Log No. 84- 3433 33
Dat Coleced5/16/84 

5/16/84

Acrolein, wg/L 
(10 (10Acrylonitrile, Ug/L <10 (10Benzene, wg/L 
(10 (10Bromoform, ug/L (10 <10Carbon Tetrachloride, ugIL <10 <10Chlorobenzene, ug/L (10 (10Chlorodibromomethane, u gIL <10 (10Chloroethane, w~g/L (10 <102-Chloroethylvinyl Etber, ug/L <10 <10Chloroform, igIl. (10 <10

Dichlorobrornomethane, wg/L (10 <10l,±-Dichloroethane, ug/L 1t1
l~-Dichloroethane, ug/L (10 16l,1-Dichloroethylene, ug/L <10 (10l,2-Dichloropropane, ug/L (10 (10cis-1,3-Dichloropropene, ug/L <10 <10tranxs-l1, 3

-Di chlo rop ropene , uig/L <10 (10Ethylbenzene, ug/L<0(0
Methyl Bromide, <gL 10 (10
Methyl Chloride, ugIL (10 (10

Methylene Chloride, k g/i. 21 (101,l,2,2-Tetrachloroethane, ug/L (10 (10Tetrachloroethylene, -g/L (10<1
Toluene, wg/L (< 10
1,2rzs-ihooehln ugL 10 <10-Trlxl-Trichloroethene ug/L (10 (101,1,Z-Trichloroethane, ugIL (10 <10
Trichloroethylene, wg/L (10 2Vinyl Chloride, wg/L 2

(10 (10

Q-430*Unless 01otpl ,W,a, ana 06Se a,. -n accodmnce ,th Ifte matynodl and Procedw.1 Ouvln~d and aDam-ad by Tne Env-o-e.niajPIOIOCI~on Agency and confonm 10 Q.8a11y 418WanC. DinotOcoI



I' Chester Laboratories
A D0.sion Of

J *'21Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

Samples Received: 5/22/84. Volatile Compounds

Report Date: 7/2/84

Source Well 37

Log No. 84- 3439
Date Collected 5/19/84

Acrolein, wig/L (10
Acrylonitrile, ug/L (10
Benzene, ug/L <10

Carbo. Tetrachloride, wg/L (10

Chlorodibromomethane, wg/L Q
Chloroethane, ug/L <10
2-Chloroethylvinyl Ether, ug/L (10
Chloroform, uig/L 16

Dichlorobromomethane, iug/L (10
' 1,l-Dichloroethane, ug/L (10

l,2-Dichloroethane, ug/L (10
1,1-Dichloroethylene, wg/L (10
l,2-Dichloropropane, ug/L (10
cis- 1, 3-Dichloropropene, u gIL <10
tz ans-1 ,3-Dichloropropene, u g/L (10
Ethylbenzene, u g/L (10
Methyl Bromide, ug/L (10
Methyl Chloride, wg/L (10

Mehlene Chloride, ug/L (10

1, 1,2, 2-Tetrachloroethaneu/ 1
Tetrachloroethylene, ug/L (10
Toluene, vg/L (10-

1,-rans-Dichloroethyletie, -ug/L (10

1,1,2-Trichloroethane, ugIL<1

f Trichloroethyleme, Lig/L 1
Vinyl Chldride, ug/L (10

unes ISotme-sar noO". anafy,. are in accodifcan wii te meth'od, and orocpdou'at outlined arid aPoovd by ths En-'onm,.ntai
Pi0WoC ln AgilnCy and Conforn. t0 QuaitIy aii,,,ane, oroloco4 Q-43 1



Chester Laboratories
A vson Of

00 ft. 9354

Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

SampiesRecewed: 8/24/84 Volatile Comoounds

Report Date: 9/17/84

S Source Well 38 Well 39 Well 42

Log No. 84- 5637 5638 5639
Date Collected 8/21/84 8/21/84 8/21/84

Acrolein, ug/L <10 <10 <10

Acrylonitrile, ug/L (10 <10 <10
Benzene, ,;g/L <10 <10 <10

Bromoform, ug/L <10 (10 <0

Carbon Tetrachloride, ug/L <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10
Chlorodibromomethane, ug/L <10 <10 <0

Chloroethane, wg/L <10 <10 <10

2-Chloroethylvinyl Ether, ug/L <10 <0 (10

Chloroform, ug/L <10 <10 '20

Dichlorobromomethane, ug/L <10 <10 <10

I,I-Dichloroethane, ug/L <10 <10 165

1,2-Dichloroethane, ug/L (10 75 148
i,l-Dichloroethylene, ug/L 61 26 <10

1,2-Dichloropropane, Lig/L <10 <10 <10
cis-l,3-Dichloropropene, uS/L <0 <10 <10

trans-l,3-Dichloropropene, ug/L <0 <10 <10

Ethylbenzene, ug/L 75 37 33
Methyl Bromide, ug/L <10 <10 <10

Methyl Chloride, ug/L (10 <10 <10

Methylene Chloride, ug/L <10 <10 <10

1,1,2,2-Tetrachloroethane, ug/L <10 <10 <10
Tetrachloroethylene, uwg/L <10 <10 <10

Toluene, vg/L <10 <10 <10

1,2-Trans-Dichloroethylene, ig/I <10 62 <10

1,1,1-Trichloroethane, ag/L 271 366 553

1,1,2-Trichloroethane, ,g/L <10 <0 <10

T7ichlorbethylene, ug/L 360 500" 196
Vinyl Chloride, ug/L <10 <10 <10

u Unless Otmeiiiise noted, analyses are n ccorda'cv -tm ,i e methods " odured outlined an5 aO,ed by 'he En- .inmenit
PiOlecion Agency and CO

t
or 0 Quality assurance OrOOCOI

- "Leis,.tan t<) aiuos are ,ndt.Cave ot iro detect on lmit Q-432
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Chester Laboratories
A Onso 01

II'
- sm

Laboratory Analysis Report
For

Lockheed-Georgia Comany
Marietta, Georgia

Samples Received: 5/14/84 Monitoring Well Analyses

L Repon Date: 6/18/84

Source Well #32 Well #33 Well #34

Log No. 84- 3149 3150 3151
Date Collected 5/10/84 5/10/84 5/10/84

Arsenic, mg/L As <0.001 <0.001 <0.001
Barium, mg/L Ba 0.02 0.02 0.05
Cadmium, mg/L Cd <0.003 <0.003 <0.003
Chromium, mg/L Cr <0.003 <0.003 <0.003
Lead, mg/L Pb 0.005 <0.003 0.008

Mercury, mg/L Hg <0.001 <0.001 <0.001
Selenium, mg/L Se <0.001 <0.001 <0.001
Silver, mg/L Ag <0.003 <0.003 <0.003
Iron, mg/L Fe 0.67 0.35 0.88
Manganese, mg/L Ma 0.46 0.08 0.33

Sodium, mg/L Na 0.82 0.86 0.99
Chlorides, mg/L Cl 5 4 3
Sulfates, mg/L SO. 9 6 7
Fluorides, mg/L F <0.02 <0.02 0.04
Phenols, mg/L PhOH 0.01 0.007 0.01

Nitrates, mg/L N 0.25 1.7 0.36
Radium 226, pCi/L 0.04 0.15 0.04
Gross Alpha, pCi/L 0.8 0.7 0.6
Gross Beta, pCi/L 0 0 0

Turbidity, NTU 14 5 17
Total Coliforms, No./100 mL <1 <1 <1

Endrin, ug/L <0.01 <0.01 <0.01
Lindane, ug/L <0.01 <0.01 <0.01

Methorychlor, Dg/L <0.1 <0.1 <0.1
Toxaphene, wg/L <0.5 <0.5 <0.5
2,4-D, .g/L <1 <1 <1

2,4,5-TP Silv,.x, ug/L <1 <1 <1

L Unless Othews noted, analses are ,t accorar e nom the met $03 and o'OCedOus Outhmnecf anc aloved ty the Envoronmontat

PrOt~socO' Agercy anO conto"" 0 Ouayly assurance protocol

V 
"Less-tan (<) values are ndcal, of h!e deticon ,nt Q-433
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LABORATORY ANALYSIS REPORT

FOR

Lockheed-Georgia Company
Marietta, Georgia

Monitoring Well Analyses

(Continued)

-U
Source Well #32 Well #33 Well #34

Log No. 84- 3149 3150 3151
Date Collected 5/10/84 5/10/84 5/10/84

i pH 5.8 4.2 6.0
Specific Conductance, umhos/cm 32 44 32
Total Organic Halogens, ug/L Cl 93 65 43
Total Organic Carbon, mg/L C 11 <1 5

Q

I
$
U
I

I
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Chester Laboratories
A OM8w Of

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Samples Received: 5 / 14 / 84 Volatile Compounds

Report Date: 6/18/84

J Source Well #32 Well #33 Well #34

Log No. 84- 3149 3150 3151

Date Collected 5/10/84 5/10/84 5/10/84

Acrolein, ug/L <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10
Benzene, ug/L 1,130 <10 <10
Bromoform, ug/L <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10
Chlorodibroomethane, ugJL (10 <10 <10
Chloroethane, ug/L <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10
Chloroform, wg/L <10 <10 <10

Dichlorobromomethane, ig/L <10 <10 <10
l,1-Dichloroethane, ug/L <10 <10 <10
1,2-Dichloroethane, ug/L 20 <10 <10
1,l-Dichloroethylene, ug/L <10 <10 <10
1,2-Dichloropropane, ug/L <10 <10 <10
crs-13-Dichloropropene, ug/L <10 <10 <10
trans-,3-Diughloropropene, ug/L <10 <10 <10
Ethylbenzene, vg/L 140 <10 <10
Methyl Bromide, ug/L <10 <10 <10
Methyl Chloride, ug/L <10 <70 <70

Methylene Chloride, ug/L <10 75 71

ll,2,2-Tetrachloroethane, ug/L <10 <10 <10
Tetrachloroethylene, vg/L <10 <10 <10
Toluene, ug/L 130 <10 <10
1,2-Trans-Dichloroethylene, ug/L <10 <10 <10
1,l,l-Trichloroethane, ug/L <10 <10 <10
1.l,2-Trichloroethane, ug/L <10 <10 <10
Trichloroethylene, ug/L 45 <10 <10
Vinyl Chloride, ug/L <10 <10 <10

Unless Othle-w,, noted. analyses are in accordance With the '!Mrs and Procedures outlined and nva ol b the tfEwrYM,181
P"019CtOn Agency and conform to oualry assurance Protocol
*Lesthan" (l values are tMoCatjVe 0, the Oe1t limit. h
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Fi Chester Laboratories
r A Onnsbon Of

0 k" 3S4

. . ,,Laboratory Analysis Report
For

Lockheed CorporationNMarietta, Georgia

SamoISs Received: 5/22/84 Monitoring Well Analyses

Report Date! 7/2/84

Source Well 35 Well 36 Well 37

I Log No. 84- 3437 3438 3439

Date Collected 5/19/84 5/19/84 5/19/84

pH 6.6 6.3 3.6

Specific Conductance, umhos/cm 102 98 600

Freon Extractables, mg/L 1.9 0.4 0.9

i Total Organic Carbon, mg/L C 6. 9 6

Source Well 39 Well 41 Well 42

Log No. 84- 3440 3441 3442

Date Collected 5/21/84 5/21/84 5/19/84

pH 6.5 6.4 6.1

Specific Conductance, umhos/cm 590 108 650

Freon Extractables, mg/L 1.0 3.9 1.8

Total Organic Carbon, mg/L C 5 8 14

Position Position
19 19

Source Well 16 Well 17 Upstream Downstream

Log No. 84- 3433 3434 3435 3436

Date Collected 5/16/84 5/16/84 5/16/84 5/16/84

6 pH 5.6 6.0 6.7 6.6

Specific Conductance, umhos/cm 44 136 142 106

Freon Extractables, mg/L 1.3 0.9 0.5 <0.1

Total Organic Carbon, mg/L C 64 8 9 10

337.-.,

• U0lS Otheiwse toled. analyes aO iM accOrdanCe I with te m o $ and )fOCOGureS OU1l-nid and aDorO p Dy the En-,Onmqnhal

Protection Agency and conform tO Olaty assurance protocol.

Le-.I- an' (<) otuits are inacatve o the delcton i-
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